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.·. Va~~ ~~-d -~i~~ v~~~~t·i~~- · of qua'rtzi~-e~· .. :io~ally:··establi~h~d sequences of .. ·.-
' o . .. .. . . ., ·c · .. , . ·. . . • . .. ' ·~- . · . ; ; .· , ~ , ; . 
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.~/ · .. • :·':)':I :,'., ,:'-.. , . . ·. .. ;_· f • , ::.: : , : : ·. ·;: ·::.- ·/:, :·· i· :\:· ' ~.~-. ·.-.,: . ,· , . : , . , ·,··,. .. , .. ... 
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' • c; 01" 
' ' . 
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sequently demo~strated (Sutton et al., 1971). 
'• .... 
Iaylor. (1972) re-examined· the -northern part of the Kaipokok-Mak~vic 
. . ... .. . 
. . region as pa_r~ of a _regional. survey •. and ~l!iJ~ . con~ldeted _th~t most of . : . ..:.' · 
... ; 
--... 
the -Aillik Group is composed of rocks of .acid,. volcanic origin, dominantly .,., 
porphyritic siliceous ·tuffs. 
By 1969. the MBkkov~c regio~ had· been more ·or less completely mapped 
.' ·. · .. 
on var~Qus· s_ral~s 'by ·B.R~N~· .geologis~s .• · E~R •. · M~rr:f.son., M.-·.r; Pgos~i, 
w·.n • . Kitt~ ·; .. w ~D. · coW-an:· M•C~·· .Ba~a,. · M~V ... ·white, 's .• s ~ Gandhi an.d others. 
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in belts of. in,tense .flattening with some associated translative 
movement, and culJninated in a regional pe'rietrative deformation. 
Sutton ~1972) mapped the area bordering the 'west s~ore of 
Kaipokok Bay a?d recognized. the po1ycyc1ic nature of the ~opeda1·~ 
· Gneiss which ' he. renamed the Hopedale Complex. ~e described an ~ye' ~. - ·. 
lying young~r belt· of domin~~tly' mafi7 meta;v~ican1;c · rocks·, the ..\ \ 
Engl~sh RivE!r. : Greens tpnes, and . showed .. :that :l~tense zonal · Te.folia t i~m· '· 
~ "-. . . " ( ··. . .. . .-· . . ' '. ' . ·. . ' . ' ! . . i . 
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: ~ · .... 
to gabbroic intrusi~ns were recognized ·and· assigned . a Sanerufian 
(1:600 m. y.) .age";_ . the Aillik Group and · tbe_ Sanerutian episode were 
believed ·to post-date· the Hudsontan · o·rogeny. · 
. ' • •• • • "N ' • 
. ._:..) 
To 'st.immarize . knawled.ge .at :th{'in.it:l:ation ·o( this study • . two 
I • , r • · • . • · • J , • • 
mai~ fundamenta1 problems .~el~ti~·g· to the Ailiik Group t:eilla~r;ed~ 
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Firstly, ·the -Hop~dale Comp~ex was reco&n:i.sed. ·as' ·Arche~ · and the 
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the Aphebian Mllik Gro~p was . laid down (Sutton, 1972). The Hopedale 
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relationship to th¢ lower dlvision 1 
. I The thickness of .the Ai11ik Group 
within the Kitts-Post Hi.11 . area iJ in · the order of 3,600 m. 
The lower' .t\i1lik Group comprf ses th:ree._!prmations. The bas~l 
-----. ' f_~rm~~ion, i.s the . P~st Hi.11 ._amphi~o'lit~ (~000 -ui. )~of hornblende 
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• ' ' ', '•' ' ' • • ~ 1 ' • ;.._ , • ' ' ' •' • ', ' ' ' ' ' o I <' 
\ 
. ~ /: . h~:ve 'bee?: e;[C:i:s~d );,y Hudso~i~n ba~;~ement-:-cove~ ' in~eraction; _:_ . Th~ Post' . 
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formation· (300 m,) ~"'n1r:ists of massive to ignimbrite-like rhyolite. 
It is overlain by the banded tuff ·formation (30D+ m.) comprising fine 
grained waterlain acid volcanic detritus • . thin bedded in alternating 
shade-s of p~l.e grey~ pink and, pale green. This. formation represents 
.' ---~ .. 
the highest stra~igraphic -level eXposed. within the 11rea:_ 
f • • • • ' • • • • ·.l .. ' . . . . . 
Quartz. porphyry ·dykes .cut the early gabbro dykes in ·the 'Ki-tts 
__ , . ..· / . . .. -' . ,• . ·. ·.· 
_.pil~~~ . :1~'{8.: ~ 0-~~-ti()n ~· .and_ ther ar~ . be.lieve'd to' .'l~e . gE!n~tically re1a_ted 
to. the ~cid' voleanit:s, _'in . the upper N.llik. Group •. ·• . . .: _ . , , .. 
'· .- . . ,~~~F~Ail.iik. d~~u~~~~~p~-~se ·-d~fo~t;~n· an~ me~~o~hi~m . atfec~e~ : ·-:. 
' ·. .. . ' '. .. -;.. .I ' ' ' : . ' ' 
-:·. 
.. ' •.' .. . 
. .. ·-,,. -. 
' . 
.. ' 
. •. . .. \ . . -'both. the 41l:i:k·. vrou~-:~ d· H~pect:aie . Complex~ . -Tbi's .. or~ genic _epis.ode '+s·.-· · 
'. -. . ·.· ' . . .. . . ,· . ', _... . .· - : . · . . · 
.. . . ) 
-· 
' . ' 
assi~~d to the'· Hucisonian. Orogen_y·~- t:~'r alt~d~g~ K-Ar ag~s ip _the' MSk~ovic· 
arelj c"i~ster aro~nd 1600 m.y·~-· B.P •. (~andhi et al., 1969) correlcitiOJlB ' . 
j'., . . 
with southwest. GreeQ.land suggest that this is due -to. ve._ry slow post- ' , 
·'orogenic .cool.:l,rtg (.Ghapt~r , ):X). · Grt;!nville ~verprinting 1causing 
. ·, ' . . . ' . . . . :·_ . 
argon l.e11kage _ may a1so ·· have. played a part. 
Deformation ciu~irig .tt\e · Hudsonian . o~ogeny ·was dominated -by _the 
. . . ~ . . - ·- . ' . . ' 
fo!lll~t~_on o_f ~jo:r t~ctoilic' ~lide_s; ~nd t~ok-~l~ce :i.~ ·a it;~eq~euc~<of 
~ve~ts: :D1. i:~ .n_s·. : ~ady. ~~;·eated . i~teiis~ def!'rma~ion 0 Di - ~~d' D.?·. we·r~ 
./"". ' . _ess~~t:~-~lly<L~~~l~sed ~~ ,the ·~on~act- · zon~'-. -b.~twe.en base~ent ~c:i - .c!o~er;· . 
.. ~ ' ··il . 
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o1 and .o2 were esseri't:f:.a1ly loca1i-sed in a major zone along 'the 
Aillik. Group-:Hopedale Comple« contact •• and to sub.sid:Lary strata-bound-
\ ~ 
horizons in. the Aillik Group. The intiinate association- 9f Dl~ and D2 
suggests _ that they 'wer~· c~.m'!'osite and.·tetated e~n-ts . . The p.rinc;ipal 
ef~ect~ of n1 :and _i>2 'wer~ \he tran~~?sitl~n ?f ·b~n~in~ · ~d early_ 
/ 
• - • • - • ' ,, • • • • ~ • '. # • • • • > 
_struct~~7s .. in .t~~· H_op~d.al~·; ·C~~.~e.(~-~~~il~'li,~: w~th·: ~~e. ba~~~~t- : 
• . c\~v~.r '_b~~d~.:_! ·-~~~ _J\.: ~c~om~J+.ed·;·b_y·_. ln~e~~e - ~-~a~t-~ning and _·. _ _-
r.e.?rysta:11;1sa,_tio~:that _ _-_ gA~e· x-ise .to a un~t- ·of_ .fine gr~ine4 .. f~~gg~ :· : .•. 
,., 
, .. ·:. :. . . ( :, 
i .. 
r:.- -: 
. ; 
. . ' . ' . . . ' . . 
- . . . . - ·:. ·. . · . ~,· -: -· . '. 
· · ·. · · · .... · ·· gneis)l·. · die_ Re·foiiat~d :G~~is~ ·- ·~bne' (700 m.-)' _i:~ wh:tct~ Arch~an iitrJJ~t;ural ..;-- . :"1· ... · ,·· """· 
. -·· 
,• 
.. .. 
. . , . 
·' . :·':·, ~ ..--.; .• _, ... .. • .' .•. :.'·::~ : · • . ~ . .' ... , , · , .. · _- . .'. ·. -~ : :·' o _· . . •• ~: .' , .· .~ : ·, _:. ·_.,. ·_. · • · · 
.elemen-ts . have ·bee'n.-:largely 'ob1iterared. '. Th~·: contact . b.etween. the i 
.· .. : ' ·;, · . . . . . :'. •, . . ·  . . ;_ ' ·. ·. . . . - _ .. . ·. ' ' . ; 
Hopedale_· Comple·,x and· the.Refoliated Gneiss . is .a gradational .one 
• • • • !. • r ' • • • ·; • • • ' • 
. . 
marked ·.by pr9gress:l,ye deflection ~f t_~e~pre-Ailli~ banding in~o · 
! ~~ ~:: 
. s 
f 
· t 
' i. 
r, 
•. , · . . 
. • . 
' . . • ~ . . .. , . I . 
paralleX'ism wi'l::h: the· Aillik Group contact~ The ·.contilct .with . the P«;>st 
~ . , :. _. ~ ·.. . . . -: . . : . . . : . . ·,. -: , - . . . . 
H:f}l ~hibolite is gradatio_~al, ma~_k.ed . by_ small ·scale !lt tecto'n:ic 
. . _ . - . . . . ·... . " .· . -
\ ,,_ 
·-
· ·intersU.c_irtg of ~mphibC)lite and gnidss, -Th:f.s co~tact, the :Post _H-ill 
·,. 
siide, .i.s - ~ssociated' with .extreme structura1 thi~nirig· of the 1Pos:t . }:_!~1·~· 
~- •• ". !' ~ . ... .. .. 
·-
··-
". • . ..... : : • • • - : . ~.. • - • • • •• • • ' • 1 _. -. : : • .' \ • • ·;-....... 
iimp~~~-o1:L_te· •. : ·Tit~-- d)~~r~~e .strat~~li~und :z :on~s· ~f---~~ :_-·_ ~~ d~~~·r\lo~l · ~'- ., .c 
· .-· · in . the ~Hik G~oQf· --~\e a~so· ni -~~ n2 . te~~onic· slides . (Fi~cc:{ Lak~ .:-an~ _ _.:. ) 
. . . 
. · .• 
Nakit _S1ides) ·_-~i~h s~I?~i~i~~ :v~~nt: · ~-o~-f:ln~d _ t _o ·' the ~ncomp~~~.n~-- :·,} . \ .. . 
·.iron f~rmation itembe~s·:. ·. • •• v~~dge 'or 's1:i.~e :. of the. HopedalE! . C~mple~ .has \ ·. :· . · ., 
been -·intr.oduced;· int~ . the ~i-~ik Gro\ip .· by. the·· ~akit ·. SHde~ . ~d ·a ·. · • : -·J> 
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"' major tl:ans1ative l!IOVeJ!lents between the basement and cover. The 
. c presence of 11lajor thrust slices :in th~ Ai.llik Group is sug~es tea; 
some of , thes·e involve basement gneiss. 
' . 
One major F2 fold closure 
., 
has b.een i._~entified and the presence · 6f major n~ppes can be . further 
· inferred from tentative structural cross-sections. The .#.rect~op. of 
' ' - . ' ' ,· ... ; . : ' • .· ) ' .~ -,' : . ; .. '·. ' ' ', ' 
. te~~to~ic ~:r:ansport is . not .kno'lonl.- Me~a.morph~c · _cortdit.i9I).B related to 
. : • .. • ' ' - • • • • • • • • qo • ' . :- • • ' • • •· . _·. .. • ·• ; . .. ·, ' •• • • . f: ... ' .·. . . ;. l .' ~ 
, ·, Di and n2 : app•~.~t ~o _l)~v7 beeh ~n .. ~he up~er ~r-=:~nschis t ·facies. ... 
. ·. ~ ' 
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· . · : 
•, 
• . '· 
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. . ,~·. .•· .. .. . ~ .. · ·. · .. ·:. . . ' ·: . . -; . .. .. ··~·· . : . - - . ·. ' : . . . ~ 
· The ... ~~i.rd -~ef<:rrmat:ion·; :p3 , :_ though _ developed •. reg~~'rlally· waJ:~ ,agai~ 
.. · .·-·. 
· ., 
', .'· I ' 
.. ...... 
······· 
.. . ' . •:· 
:,...'II(>S t_ :_ ,int~n.-~e ' 1~ tile· b~.sement-c~~~~. ·~~·t·~~.t . z~n~: . \~~ .. '~~l~~~d .t.e:~t·~t:l·;L-~.e 
• • ·· : t. · • • ·• . • • • • . • " 
fabric an4:- iorci ~ial pl.~es a:~e sub-'-'lerdcal; fi:)ld .aXe.s '· plunge' seni:1y ' 
. ·. · .. ···...  . . . . ~ . · . . . . . ·. ' . . : . . . ·.: . ' . 
' -. to - the s·ollthwes't. Tectonic ·slides ·are a major 'featii:re o~ ' th¢. D.3 i . 
struchrr:a:i pattern: Syst~matic variad.o~s in orientation and inten~ity 
, . . . 
~\ ' 
' ' ' 
of S 3 i'l\dica.~e that the tectonic ·Slides . are related tp · major dextral 
• t ~ I ... ·. 
- ~hear~zone _ s _tyle · defor!Qation.. n 3 ·tectonic slides _repl.~c;e the limbS of 
•' ' I , .' 
major ·related folds~ 'the deyelopment of which can be related ~0 - shear- ... 
\ . - . - ' ~ . '. . - ' '·. - ' : . . . . ' ' ; ' ' ' 
__ ·: Ao_n"e-ii~e ·. s;r~in : va'riation. Thi~ ·~~, best·· ·s~~n __ ·in· ~he ~7~~t ~il.l'· F~.~ct • .. · · ·" _ . 
. a major .,..~ · syrif~rui. · }n· this ~iruc.t_u~e ' li~th the ~(ai . p.i~~·· and·. · ·>.;' . .. . · ' 
. . .. · . . : ' · . . 'I .: . ' . . . ' . t . t~e .. ahal~~lan!lr · :f!!~·:ri~. _ .s); converg·e .. in ' a ~ext-~1. sense iri~th~ a'l\d . . 
-. · .. , I . . . . . ·~. ~ . . . , . . "". . .. . .. . - . . . . . . . . ·. . . . . . . . . . . : . 
. ; .. ·merge into., the Witch· L·~e .Slide. · ·. A swarm of ; gabb~o. dykes ~er( int-q:Jde,d, 
' .. ' ~fter. ~~ld~rig .. h~~-:~~~ced, ·int~ t.e!lsion'~ ·. fiss~te~ ;~late~- - t·~· · th~·-: · . . · · .. 
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CHAPTER II 
.. 
HOPEDALE· COMPLEX 
1 
The .H~ped<he Complex ~onaf·~~ of banded gneisses, migmatite ~ 
and minor granite . It is reg~rded as a pre~Aillik Group basement 
on the basis or an extremely· aomP,iq~ s~ructu~al history that _pre-
• ..... • - • • • o3 
- ' dat~S· earliest structure~ in- the Alilik Group, and al~o because twp · 
1' 
~ ' 
potassium-argon Archaean·. ages · have been o-btained ·.from the terrane 
·.· ' . 
,• 
some 25. miles w_est.of ._Kafpok?k Bay (Wanless. et·;a~. · •. :1,965_; 'I.eech · 
... ·et·,_al.·; ' ],963) . ~ · Rocks .. ci£· the · Hop¢dlil:e. c&rop](ex .. o-~~.iit e6.sL-~£· Ttir~e 
1 
-. ·. ·-~~;~ds ·, . s~:iith~- ~d -~~~~--~£: -~ula·.·B~~~t·; ·.·i~·: : t~~~K~t·~~ .. ~:ci~d···· a~e~ ~d 
: .> ~~~t · of · th~ ' Mlik~~vi~ ·· · Rlv~r.c· .. Expos~!~ ~a : ·vez.y :,·p~o·~-- ~2~th~.of 'Goul:-~: _· · . 
· : .. · ... : . ", .· .. : . . ' ' ':· · .... :· ., . ;>:'{' ..  :· .. ,·., .. . · 
' B:l,ght and west' ~f.·· ~lie .Ma~!tov~c . . R~ver·: :and: these .areasJ'may, contain ,. 
• , . ~ , :>'· , r . , .• ".. •• · , , ~ •· , / • · ·.. -' · '- , 
ana~ed:it~s .. in.· the . gneiss . :that ~l!e:· ·rela~~ci ·. t ·6 :'th.e ·H~d~~ni~~ : :te~cibi~:.:· 
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'Banded .Kneiss 
. -:· Bcinde~· · _ gneiss·e~ . of .gianodloriti~::'c~u;P~:itiorlare ·~id~~pread in 
' the . Kit~s ··;~nd·:·~rea . arui.e~:t: - ~f.:~ree. ~~id~. :_ So~£ t~~~~ · fe~tures 
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minor bands ~f granite gneiss. The banding is on a 0.5 to 10 em. 
seal~ and leucocratic .quartz-feldspatnic bands alternate with grey 
or da~k gxey biotite or biotite-hornblende rich bands lFig. 3). 
·.. . ' 
The character of the banding varies f-rom p _lace to· place although 
the ~neral 'assemblages are identical apart from fluctuations in 
amount and proportions of biotite and hornblende. This variation 
encompasses relatively r~gular bands about 0.3 .mm. thick showing 
.. 
little coi~ur contrast, a crude stre~ky gneissosity __ on a:_ 0.5 ..:. 1 em. 
scale. COmmonly. bands of leucocrat:l.-c granfte grie:lss 1 ' -:- . 20 em. · 
. . _.. ' . . ' . - .. .. .... ~ 
·: - ~·-· · : ". : _, . _ ·.-: ; ._· - . ~~- ~·- · 1 - _: .. _ ·:._·_ \ · variatip,n~-~-it\ litll,ology· are. attributed _to ·.variatio~~ --- i~ ·c~mp!)si~ion · 
. · ' 
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o:f; ·t,he·· parent rocks ·from .which, the gneisses were derived :and .their ·- ... 
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·subsequent -~tructtiril ' . arid · met.ii.mori>lf.i~ 'evbiut.ion: ·_ .. c·ranit~c ·and j)eg....; -· 
, . , :-,.. . . . . . , -:·e - . , - ·. .. . . : . · .• · •· . . 
uiat.:it:ic .veins botl:t . ~o~cordant ~d di~~~rdant". to·· the(b,~~din'g 'at:~e · 
~_pnmon:._.aitd t'~~ an integral par~·- .of· __ -the ;b~d~d-· in:ei~s • .. St~uc~ura~ . 
• • • • ' ! • 
. ; : : : ... 
relati_onships in9icat'e _· ~hat,. they, are -of- at least three generations~ 
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Bands of 'fo~~~t~~ a~hibolite usually J-P - ~0 - .em. but ~anging 
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of minor veinlets (Fig. 3). Locally s tdngs 
~ o~ lenses and pods of amphibolite around which th~ b~nding forms 
smooth augen reflect complete-bo~dinage of t hese ~eds. 
Amphibolite aifoo ' occ~s in more .com~lex bodies that may be . 
.. _ .. 
pod, lens or irregularly shaped and are charactJ!rised by an internal 
foliation oblique to and .~runcated by the banding. of the gneisses. 
They usua~ly occur ln. tra~~s ali~ed in -the banding and mineral9g:l,cally 
. . ' 
.· -~ ;~.'teJCt~ra1~y they res-.e~ie the concordant amphibolites ~ 
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g,D.eis's ..... It' display; 'simi~~r features · ·~o· the· Unl~cky ileaci Mi~tite. 
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by .. the Unlucky Head .. Migmati te at the ·~ontacts . of. the .enclaves (Fig • . 4),. I · 
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·Fabric 
('tt).,. Pre-Hud~onian. 
The bande,d gneisses 
develoJ.>ment. ' Relics of b_anding 
folds suggest that 
• intense defc;Jrmatio.n ·at: le<,1s t 
At least.~ two early ~·e~e 
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complex history· of fabric 
\ 
erved in boudins and intrafolial 
has been transposed by 
.~ 
. ~-- -~ '.----~-- :-_ . . hornblend~ -;fabrlcS are. · preserv~d · 
. • · "' ... ~ • · .· , , I \ . , . • . · .... , 
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. · t~· .the ~mPhiboiit~ : :bands _i;he':comp:lex boli;d,.i~~ ·,_____.. . . ··. :=:::: • 
. ·.·· . ., · '. . . . . ·.···. '•/ . ,'. , ... ·· .·-· ---~~-~- . ·. ... 
'· . 
'contain. k hornblend.e .. J,.:..s fabd·c.· that,.is truri~ateci · by .the . e?Cternal . . ··. . . 
. ·. ··~ .. ~~~s-~os-~ty·~ ·, ·~·~·~c~uy·.~~~ - ~a~~~·~~Y -~~- ·w~ait_··:~h~·· i~. ·~~ - · gene~~~i~< ·: ~,.-_ ... : 
·:· ... . ·::·. · .. 
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. .P.~esent, . :A.- transpos;i. tional-t;yp~ · b~nding· w~s rip t . noted· even · ;w_here· 'it .' :. · 
~-• ·'. \, ',': .· . ;,", ~ • ·:,: . :··> . .: ':; ·. : . ,:,, -~ ~ .. •' ... ·,. , ~ · .. ·. : .. :; ', •,· ' '· ,• ' I 
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of the Refoliated Gneiss Zone (Chapter III) • 
. s 3 is zonally deve+oped in the gn.e;ss , . east o£: Three Rapids and 
.. 
in · the. Kitts . Pond W.edge. East.. oLXht-ee-Rap-1-ds----r't i~ a · locally developed 
biotite fabric associated with'_ ·L3 crenulation ribbing .Qf the gneissic 
banding. Locally it is seen superimposed upon a lineation related 
·-
' . 
to ~he Pre·-Hudsonian fabric. .Ll is also seen where ~here is · no· 
/ 
• 
~i . . 
appa.!"~nt : . : .~ev.e~~~.e~. In the ~eisses .. n'O.rth ~f the Kit~s. Pro~pect .. .. . -~ .. ~ _ -, 
.. . . . .. .s~~~scale . deJ{tral .~.j . ~hear · zones kink the gn~iBs_~~-~ . b~d:l,ng, - and.- .. . · 't?. 
-~ . 
; :: , •' .·. . . . ' · ~orth Of ~~tts'· P""t a 'zoo~~ M.otite• ~ab~i.;8cC~~s/s "eid • . · . . · . . · · ·.· .. · ·.·.. ~.->~</ r.; 
i ~·· . ,._. . :-:·,· ; : .. · .. ,. .. . . · · :,;A, '.p~~-~tr.a~~ye. ~i_o~~t~ .. ~a~~·i<: _ i~ : ·.~~·~s.t~~.d· .~-~-~~~~/'eS,~· .of ~<· .. _< · .. :.· . .. . r ': 
· _ ·1 - .... . ···· . ~ · :· ·: .;,:. :_ ~k~~-v~c - ~v~~·t·~ .~ ~~~.ie~e_d ~:;:~q· ~.~ . ~3 :s:~~c·:.·· i_t .''.~~~~ke~ .:P.~ra~:~~~~~-::<· · .. : . -_., :_' .. - - ~--· .;. : 
, · · ,.. ~: ~p~ears · 't(), ~ ~e:_ · . co~t~n,~ous .w~th':· sj---:f;p.. ~he toti~u~ .:9f. ._~o~~ .Is~a~d ~nei~s . ·:. , " 
' ' • 0¥ • • I ' '~ • • · ,\ '. ' ' • ' • ' '; \ • ' ' ·' ', • ' ~ ' ' •, , _.,, : • ' ~ ' : ' t • ~ • '• 
·: so~ti:t . wes.t; . of S~el~ ' Lake. - . · It .. is L~s : 'fa.bl::ic a~d .,L;: ·_is seen-.. ~~- a , __ · 
. ' ·. . .· . · .. . - ' . ·- ' . . .- . . - ~ 
quartzof~ldspathic rodd:ing in 'the ~ ghe,:i..~s .·.: _-. ... --~~ 
. . . . . '. ~ ' . . ~ . . - . . :·. . , . - ·"": .,. . . .. ' 
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·: · Pre~H~d~oniari Metamo~~~~c· Ifi~'to·ry . ___ :. - ,, . .. 
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... · gne~ss .. complexjj .no ·real indicat:f,.ori o'f .'the ~etamorpl:ti-c . conditi~ns ·' • 
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0 ~ . .. ... . . . !~.:..~- --~ .· 
. . ' .: . 
::);; · \ :.· / . .. :~\ ·· .::._. fo~~·. ' -rh~~·. :~.~ : :4~e -;~~:i;~i~(.;~. ·~~:~:;-~cl(: .:~-f·· :·~~·· ·p~rp~y~;~·~a~·~i~- :-:"::· : . 
•;. · /. , . ... · . .··' .. .' ,, ... ... ~ · : . . - · ... ; : .. -: · . :. : ·. · ··· ,:_ ·. ·. · .. ·. ' -. . ··- :· . .. • . '• . . ' .. 
t .. · min·~;ral8 ·~ithin '.~hich ·rei'fct 'lirl.neral '.'assemblages; might Have :b~~·n. · ', .: · ;. ·. ·. · · 
\.:~ . . ..  .,., . . ' '_: ' .... <-:. ; ·.-., - . ' : . .- . _.·  ... : ' . -. : .. '' . ·. . . . . . . ·. . .·-.. : ·: .. ~· _- . . . . ·- . . 
·. ··. 
·'· 
.. ' ... , .. · 
·. :: :· .. ... 
' · . ' . 
.. . · ; 
. :.·,. . . . preserved . ;Sili:i ·-to.''.extensiye· syntect:oriic'.recrysta:llisation associated- - ·. - .I 
::_ .. · ·-: · .\.~ ... ·: ~~ v·i~~ .- t~-~~-i~s·t 'p·e~e·h'4.~1~~·:~~f·~~tio~~~ .. ..... · .. · ' ... .. ·: . .- .:· .. . _, : . ' · : .• · .. :· ~ : ·-
· ... · ·\_. · . .. .. :.: \ . . ... . · .. ·. -- .. ·. · ~ - . ·.:. ' - . . .- - ._ · \ - ..... 
·,· 
· , - ; ·: •'. 
.. . .' ·. ~ .. ...... . 
.,· ·: ·. ' _.' ... 
.. . 
. "'. -~ 
. • I , , • 
.. , . · :· · . . · ... 
1: ·-~ ' •• • . . \;., • : ·::-. · . • ~ ......... .. .-.. ', 
.: . . . . . ·~ .. . .. . . 
. ' .. ' • . . . ~ . .: . . . ' . :' . . . ': ; . ' ~ ·: . . . 
. ;·-.·: . . . . . . . 
·; .·:'i .. :. ' .· _ .. . . •.' . .. '" . -· ··: ·.: . . '· :· 
. • '",,- ·, ., · • l • • ... ' . ' ' • 
-1 •: '~ ' •:.. •' f • I •'' : · , :· ... : I~ \~ • • ',. ' ' • • • • ' : • • o ' 'J' I :. 0 , ' I • 
..• .• --... · .. ·. ·~... _' ..•• _\:·:· .. ·:·· ' ~ :., · : ~·-': • . > '•·: ....•.. 
·-·· -:·'. ' . : ' --~\._ . . .- . ' .. - ' . 
· .. 
;· :.·. ::· :· . ;. ·>.:. · .: • .,. · .··_:_ ·:.'..~~ _·) 
. . ,. · : .; · o:. . ~ ' ... . _- :.. . . . 0 .. • • • ' 
· .. 
-. 
.. . ' 
:-.· ·. ' 51 
. ' 
· ·· : 
· .
• • . . ... .. c .. 
, ... 
·:'·:·': . 
~ -=:· , 
.... , 
:'.\ : 
.. · ~ ....... . 
• . • · . I' 
' 1 
I 
.· . . 
·_,. •.: 
. '
.  
(I . 
· . :~· 
' ... ~ ... 
' ;. 
. .. 
; .. . ~ 
'I· 
-
__ .:.. __ . ·~-· ~-· .. (. 
.. .. ·----··--:._:....-.~ _ __;.;_,:...,, :...-...--... ·-----·--·-· .. - - . ' 
• 
. .. 
.. 31 
~ 
While field !lividence sugg~sts that at leae. t two periods ·of 
syntectonic growth of hornblende ·and plagioclase tdok place itl the 
mafi~ rocks to fdrm the .i.-s. fabrics well preserved it' th.e amphibolite 
boudins
0
and bands, amphi~olites generally do not appear to be 
... 
sensitive indicators of metamorphic conditions. The fabrics related 
.~. . .. .. . '· ' . . 
to the various phases in.cluding the la't are· text~rally and lid.neralo-
. . . . . ' ' /.'-
- gically · s itiU.lar, and tndic~~e ·.that genez:~l amphibolite fa<(-'e.:.~ · condi-
··. . . .. . . . . . . . ·." ., 
I . 
~ .. 
\ • '·. 
r 
... 
. : ' 
.. 
, l • • 
l : .:· 
· t,i'ons. preva.iled ~\.iring ' !:lie later:. history _.of the -complex. .The. pres·erit',: 1· ·. 
. ~~~osit~ori ~f ~h.• -~~~·~ • ;Art :;;) -~rOb~hl~ do;S nOt . ~.£~~~~ t~~ . . . • ., . 
' . Oiigirial: c~~·~,~iion ;•la ~t to the e~dy' ~~th ~b~es, : but ~a the; •. • • · ·• \ • ... ·.• l "~ 
, . ad~-~~bll~~t.lo· _:;~-n~i~io~s. d~rin&.-_.th~ . last :P.~e-H~dsoni~· ev~_~t. · , 'Locall:-Y -:· · . ~. - ____ ' ___ ~ -~ : · 0·~ . · 
. .. s'tro~g no~~'! ·ZOrt'ing ' sug~ests-· .ttiat . .. th~ orfginal .· c~posftiott 'w~s . · more .' . . .. ,., 
. . . . ' . . . . . 
·, : . . 
,-calCic, . and hen~-~ ~ \~fct -the_ ·_e~(rli:r ~1-~rp:~~S}Je~~~. were hi~her· 
: grade· •.. 1~_- th~ banded gneis-ses rilyrmekite ' t:h~t. pre:...dates ,the · lil~·t 
. . .:• . ' 
; ,:._.'. penetrative .deform~~!~~ ({see. Appendix A) .appears to be .. t~~- :only· cleat·. 
' . '\ ' - , - ' . ' .· ' . . . .. ' . ;. :· :~ t . ' ' . . . 
relic . of .P.revious minE!ral grow~th, :and:probably r~pr~sent~ a· utino~ ; . 
. . . . . . ·•, . .. . ' . 
., ... : 
·. 
•' •. 
·' 
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. . - , . 
. .. : • . · .. • •.. · ...• : ,,' 111"·./~r~y h~~bl~~ae-riC~ p~ds . with tiie gre~" ~~d.n~~!t,•_; ~ores .·1 1 
0 
• , · .· . . 
1
i.. ~: : :. 
: ·' fesenib'l,e z~ried mafic pods ~e~cribed ,·by Sutton - ~(1972) · :i.n : the .-· Hope_d~l~ ;_·_. 
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Tbe~ast Pre-Hudsonian deform~tion in the Hopedale' Complex was 
as~ociated wi~h major ~yntectoni~non-porphyro~lastic' mineral growth 
th~t gave r~se to the present mineral asse~lage in the gneiss~ and 
-
migmatite. Biotite recrystallised to an oriented tectonic f_~_br!..~ 
and quar-tz· locally shows a dimensional orientation • . Quartz and . plagio-
' ·--- \ 
\ 
I' 
r 
. . ,. 
' '!. 
t 
i 
clase generally formed a disequilibrium ·fabric of xenomor~h.ic c'9'stals. 
There·. is ~~ry :· ·little ev-idence of MP metamorphic 'effects • . . The~e may · 
. . : ' :_. ' ' - . . . . ' . . '. ' . . \ . !;; 
have been' minor mimetic . growth. o{·biotite. · .'It .. i's · not clear to .. what\.· . 
i.· .. :
. ·. \ • 
' ' .. ' .. \ ' :. .. . . · . . · : · . . · . ! _· :-. · . · : . •.· · .. · . ' .- ~ -. . _ ..... ,: . . . \ . . 
extent·the ' curved· and indented grain boundaries reflect -boundary 
'• • . '" . ' ' , .'· ; ' · , , ! ' ,. ·· · , ' · . , ' .. · . ' •,, , I 
.. · . . L 
. . , f. 
. I: 
. ;t" .. migr~t·i~n. 'ind~ced · by Hudsonian effects·, . ~r whether the _¢o~p()stt.ion ·· ·. 
,......__ .. · .• : " • • . • . : . ·. • • • . ' · . . · . . : ' · ·.·. • ' ' . . .. . : ·. : . . . .. ·i . . . ' . 
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. ; . ·: I . 
. ... '!_.; . · . ' ·:.:· .. · .· ·;·' '• · .'of 'tlle plag~~clase '(An 32-38) -.refiects adjii~tmerit to Huds~n:ian ,· · .:·-~-
~ . • • • • ' . • • • • • • • • • • • • • • • ' ·~ ILl • • • • 
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Pre-Hudso~ian deformation 
. . ' 
' . Th·e_ e~dy.· history · of the:llopedale Comp_lex is obscured in many 
areas by_ ~te11se _Hudsi:mian . d~formation and ~elat~d ·_ .urli,m_atfs~ti~n. . 1 Unfo~tun~tely·_·y~ere th~~ . is : ~o.t so_· t.~e :quality ~f .. :ini:ahd · _:c>titc_rp~·s .. ~~-. r 
. ' . ·, ~· ~ ·. . . . . . ·. . : . · . . . .' , . _·. . ' . . . , , , . I . • . : . ~ ' 
· .. p_oo:r .. and :c·~as tal .'~xposur~ . is aimas t lacking . Nevertheless~ xenoliths · .! . 
' . . . . . .. . : . .. ' . . , . : . . ' 0. . . .: · . . .• · ' . ,. . . . \ . • i 
." ' of· ~ne Hopedale ·eompiex wi~hi:~ · the !fnl~cky Head. Mi~t'ite' are, exceliently . .. . · . • 
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·. . .. exposed in c.lean .coasta.l outcrops; and· _from· 'these ·an indication . of the · 
• l ' , ·. , : " ; ,' , ' ·~' o ', : ' '::• , ::• '',' • .'., I , ,_. ... : :', ' "; •,' ~· ·,, • ; ' . · .. :,' : ,, ·· _.'·~, .. , ' I ' · " : ' -~. 
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Unlike a supracrustal sequence in which ·there is a datum (i.e., 
sedimentation) upon which a $tructural hierarchy can be based, the 
complexities 6£ gneiss terrains such ;as the Hopedale Comple.x .generally ., 
preclude the recognition of their ultimate origins. Watterson (1968) 
has commented that in. ense deformation _tend~ to result\in textural 
homog~n~sation :C?f in; ica't~ly ·f~lde~ complexes t~ yield deceptively 
. s i,q,]\ ~~~;;~~rl;fo;•a:,~eis~es, S·t~~tis,>•~hi~ ~r in~~u~iv:;;,.s~. . . 
..... . . ..;< .. :·_. . . . . . . co...::~~ces ·u which the·. e~u~idati 11s of .~. chronolo~y - are !l~p.endant::.~ . . •: · 
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\ •. , , • . ·· .• ,.. · ,·· ·. ' • .. ' .. ~· · :, · .· .. / . •. · · . . ·.· •, -~ . '·. ·~·· ~ . ' ,;,.. 'I 
and labelle.d .D-1. '(Le., ·D-minus :1. · - ·using deposidon: ·. l>f the ·- ... ,. 
' . . . . . . . - -... .. . . . . . . . 
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. e~ :;twere s~pi>r'!'~osed Upo~ pr~-.xist~~ gneisses .of unkno;;. com-
~~,zt:: :::2:~ich may ~ossibly have been in the graiiulite faCieS 
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axial-}llanar to sub-isoclinal or close •folds that locally refold 
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early isoclines (Fi·g. · 6). A locally strong mineral lin~ation 
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coincides with the~e fo~d ax~s. Recrystallisation'associated with 
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(c) D-2 
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rn· places the e~riy m~gmatitic gran,.ite truncates tight folds in . 
hter~d~d . gneiss a'od. alnphiOolite ;_· and · .n eaHy hornblende fabriC is 
folded around the hing~s· of tJles_e . folds:· This ~base . of foldf:ng {s 
· assigiled to D-2. Many of. th~ .trains of amp.h:f,b~lit~ -·boudins ~re ·pro- ~ 
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this process is seen in the boudinage of gneiss bands in amphibolite 
I . . 
in the contact zone of the Post Hill ~phibolite (Post Hill Slide, 
Fig. 8) and further hypothetical stages leading to development of 
isolated pods are. illustrated in F~g. 9. 
,· (d) D-3 
,. 
. A period pf intense· deformation is inferred from -the_ relic l aoric 
' . . .. . . : . 
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of an earlier band_in·g. i~ ..extremely a,ttenuated isoclinal -int-,;a fol:i,al 
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\ 
with the Hudsonian reduction 'of the Post· Hill hibolite from 1000 m. 
to 30m. in thickness, s~me of the bands could "'-· 
.. ( .. 
i 
L 
,·: 
.. 
'·. /' ,. units with original thicknesses in the order o 1000 m. or more. It 
is therefOre conceivable that re~:cs of Arch~ ~up~~crust~ rocks 
are represented in the . Hopedale. Complex (cf. ·M Greg r .... 1973). 
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CHAPTER III 
. -
AitLIK GROUP 
11'\troducti~il 
A .two-fold divis~o§ of th~ ·Aillik qroup. ~as been ' recogriiz~d 
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LOOER AILLIK GROUP 
MAFIC · VOLCANIC FORMATIONS 
I 
.. ·•·"~ 
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pillow lavas. The .lith9l,ogy is consistent 'tlirougbo'bt the different· -
.· .. . 
' I • • 
\ : ... . 
.. ~- ..,( 
.. ·.,. 
!:> ~: 
\ ·.' 
-·:,. ·~ . ; ~ ..... 
• • ,,.' ' , I • • . , I . . ', • .. 
. I . 
. '· 
. . . ... : ~ .. · 
~·· 
. ·-
.: -
..·' i 
' '! ' 
• ' • ' 
. . ' · 
... : . -
.· . . ; 
·, : 
. . .:- :-. . .. . 
. . . . . ~-... ::~- ~ 
... . 
' . i ; . ·. " .. ' '' : 
'• : I 
.:-: / - . ·. 
-·:·: .: . ' . 
. ~ ' 
. ,\· . 4 • •. • .:~··)/.; ~-' .·. 
. ,_/' .. - ' ···--- ____ ;....._..,.,..,.. ... ~~~........:...__._,.__,_...-____ __,_~_·_· __ 
. • 
- .. ---;·· · 
;, 'I' 
. . 
... 
~-:." . 
. ,;·_· 
· -. -~ 
· ..... 
... 1·· -. .. 
')~~~ : 
,·. ~ 
;.,;· -_: 
.. . 
' \ . 
.. ... 
I ~-
·;· 
... 
. . 
. :·' ~ 
'.' 
..... 
.. : 
_ . .. 4 . 
',' 1 
' 
.. ·', ! 
\ 
K'rTTS PILLOW LAVA FORMATION 
The -.Kitts pi11ow lava fortna~ion consists of amphibolitic pillow 
lava and honjblende ~chist. It includes iron formation membe.rs near 
Inda Lake, Gear);a.ke .;~nd at the ~itts Prospect;. · 'The be'1t attains a . 
---maximum thickness of c. 910 m. at Punch Lake where i:t is relatively 
u~de_formed;,_ . ~nd thins 'so~ttlwestward~ ."as deforma~iori .intensifies· to 
I ~- ·· · . . 
c. ~85. m. at N13sh .Lllke. ' 'F.:Lve ~P ·units are i::orrelated .wi.th . 'the .. 
ma~n . o~·t.cr.opt : ~f.~ ·th~ . ~-~t~.s :-__ :P~lio~·-. ~~~- _fo~aticm ·_. on ·.t~~-- b~ais' . of . 
·: - 11-~hology : and . co.~ tact . rel~-8_~'8hi~~-~'>· ib.~ . evid~~cci for 'th~~e·. · 
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is followed by an apophysis. of the pillow lava t<(9nat~<m. 'f!\i.s 
contact is futerpreted as a• tectonic sltde· (t~e Fiace Lake Slide~ 
. - . ' . . . . .... " . . . 
. see Chapter VI) but because of t~e great persiste~ce o_£_ the ho_rn-
blende sah'ist along it, _the slide· _probab1~ 'de'veloped' on an or.:!-gi't!al 
stratigraphic boundary· between the me'tasediu;entary fo'rmation an!f 
the. ,pi:liow lava··. formation·. 
.- • t · 
l 1 .. :
. ' 
. · . . ·. 'The. pi'i1ow ~va .· £~r:m'~~:i.ori .shciws' a ~el.a~ively . sharp ·.a t'~~tigra;hic .. ,: 
• .. 0. '.f \ ·_ 0 ' •• : 0 • • • 0 •• • •• '. ' • • •• ' .. : • - : • • - . ' ' • ' .- ·.:.: • 0 • •• •• · .: • • .. • • • • ' f : :• 
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. , . . , : ' • ' t~o~ i~)ep~ated by a .m~~.rr-•~ti~ •;l,ide 7bVe~t-~£ ~~~ PoUd. • • , '. . .•. ·· .. · · ~o: 
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· • --~ , 7 .. : . . - : · Th~.'-~pi1io~. iav~s . are fi.ne~gra:Ln¢d, >aa~k 'g~ey . ~~ _'black· amp~fb~lite ... :\ ; .. 
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I 
-t tpl's' occur 6 . inch~.s fr~!'l - th~ straj:i.gr~hi.'c conta~t wi ttrl '•ttie conglom-
., ,. . 
, erate north-west of -Knife · Lake (Fig. 11). This i.s .t~e <?n1y way-1,1p 
e~iden_ce ncit-:d, b~t ma.fic clasts ·-in the _conformable · conglomerate 'and 
cross-laminations in th~ tuffs .a.lso in1U:cate that the Pil1ow .. lavas'· 
underl:_:l_e ._ the ·latter . 'roc~s • 
. w; th. irlcr~~;iri-~ de£~~ tion, · the · pii~ci~ la~as · p~~s ·_ gr~dat_i;ri~lly --
' ,· _,:;_ ._ .. ··. '' __ -.:_. -\ '. =·. :.·-- · ... . ~ _ - ... .. -·. ' <· ,- ·-. . ... .. , _.··'" .. /. 
l 
.j ' 
•· i: . 
into, hornblende schi_s t; the ·1atter is a : fi~e.-graine.d hornblende~· ~ -· • · __ 
. ~ , ·._· :-, .... ·. . .. ·: · ~l~~i~~la_~-~-: (An_ '4~)· :: ~-~~k -~i~~_), ~-la~y :_ i-:~ :-- .~~~t~~~t~- fab,~c'_.'. ::: ~jo_r/. · .... ... . -,- ~ ... :: :·,.·_J,.~--.-- ·' . 
. . - : .-.. . '' . ' . ' . ' . . .. ·. ' . : .. ' . ", . . . " . .. ' ,_ . . .. ·i. : 
·.'· ~c.hist zones o~ . J?2 .-~d' D3 :age .oc~ur a~.d . :th~y: a:re· .11:thological~y . i!Jimilar . _· ··.. : . . !. , 
' .. · ·.···.·. Minoi ·-·~7,ri~_ - r~laeed :t:~ . n3 aiso - ~~cu~:--.~~d·.·- ~~E! ·:·fi~~ ~: ie~ · i..:. ·u~ :_~o/L; ~  .. - -.-: - ~ :: ._,~-. ·· .. 
... . '•\ •. '•: .. :·. • ·- .· ... --~ :/ , . . · .. : • • . ·. • • .. > .; , ·.. " . • • .· .' " ' ,' ' • '" •- : . _.\-. '.' -. •. ,.I • 
. . -: i~ _widt:h, • . :Tlif! -- pa'~:~s~ge " ac;r.,oss·. st~ike ~ ftci~;_.~\DPqf~ol:lte ,. with a ~e'a~ .' · _ ...-: .. .. · 
' t • , - : • ' ! ~ • • • • ' . • • • : ' ' " ' • ' • .,• • ~ I I , • • ' ' ' • 
_-.: 'pen~~r:at:i\r~ · fab~i~~ :l~to '116inblende~ schis-~ · i~·; f~i.ri;--_~har-P: i~ :~)laces~-
~ . . ... . : ; . - . . . . . : '- .. . . ·. . . ~ .· . . . : . .·- :. . . . . .. ... . . . 
.e_.g.·, nor_th of ·._~pif~ _Lake '_o.;,e~ : abo\lt · 1~ )11_. --~- . ·The.~ ~i11or - zon~-~ :ten~ . _t?· \ _·. 
-f ead1e·:t o~t ' '-imp·e;'cept :lbly along-' st;~;lke.. . . . . . ',. .. ·: ·. 
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>· _ : ,~v~~l~-~~~~ o~~~~;zct~~\~_: : ~~~ -i~-~li_ate ~ici~~ty ·af ' - ~he- ... 
/ ........ _-.. ·: . . ·-:. ·., · _n2 ~J.:ld~s. ::_.:~~ ~ ~~ -~-8~- .~le~ri:Y. -_~e~~~op~d:·~~rt{~.f. ·Na~·h·· k~ --l~ ~h~ . . ·.·· 
- .. ·: _ _-. .. >h~~blerid~ :a.ch~a·t ·zo~'s· ~s- :a· ·platy._. i.-s ~~ct~n:i~.-- ~~bri,c -~-~th . a--~~i~ . .- .·. · ,• -
. . . . · · . . ' · .- · ~efined · ~o~~i~~d~ ·f:lne~~~on~ · . ~--~~:ll·a~ ·r~b~ic. ~d~~-:t~~i~~~-;·b~cH~g •· , . 
, ' ._' _-; ;: .(Crf ~:: ·2 :cm:: scale):is .. d~~~loped- W~~~tn: . S -~-0 --,2~ : m.~ of · the·· ~~kt~ -~~ide, · :· . .. -·.· · . 
. .. ·. . ·.:.. . .. . . ' ... ~ . : ;. . :. . . . - .:.. . . . . .. ·. . :· . . . . ' --.. . . . \ . . . . : ...... ' _... . . . ·. . . _; . . . -. . . . ..... -'·. 
· · and ~~r~~----~~- _Nas~ --~~k~ -_:·~.O:~al .zo~es ·. of :.'o2_: d~-~~-~t~~--:~c~~r _.-~ith~~ · ~-he-: .. _ _-·_ 
. .. · .-·: --;:,. v~ic~~ic. 'be·l~-- ·c:Fi'8. ···12));:: At· ~·~~ tatt~t : io-~a.:Li~y; :_ ~h·~- -~~~ctzLng:. ·consis~s .'· . . · ,. -:· .. · 
~1; . ·· ~ · .. .. , ·:. /.. · =··. " ~- , : · . : = . .. .• -~ ·.· . .:.., .,~ .~~ . . ·. _ :_·· ~ .... ~-. : .... . · .~ . . ... · .. ·_ · ... ~-- .. ~ .. .. .-: ... ·~ -.:_: • · . - , . • •, 
'·'· · ' · 1.- _of !ilte ~ati~g ~ ~inp_llibo~it~~-- and fine · grainecf quartzofei.dsp~t,hic- :1ayers. ·: · · .. ~~~ -~:_. · · .. · · ., .-<:_. _: ;; .-_·> :·:_ · i'lie ~#lt~.e~:·a~pe~~ - ~o ·:-~e ,the - -~~~ci~~~- ~qtiiv~~~ll~s c;i/ :-~~~~~- --:~l:~oci~~~~--, t,·_:;{.~.:;:· . ~ ' • ' - · · ..... .. .... ~ .... . . . : .~. : · :- ._. ·. · ·.-.~ .. : .· ·· · . . · . ' . · ~--~·- · ... · .. . ~ ,·. . : .· .. :·~· " ' 
.: ·:: ... ";·:,. · ··: . . . ·· ~· ~ .· . . ·.'. ·~-. - ~ ·: ' • -~-- ~ - ·~ . ·.-·· . · ,':;_.·. 
~ .. ? · • • • • . ·; :': · • ••• • . : · • . \ . , , • • _ •• • • • . ... .;;;.:.'. ••• ~ ' :_~ ··. -: .-. · .. ' .· · ·. · · · .. · -~>i ··.· .·. -..· · ·. : ·· ~_;_o •·. -'. " . . . 
:t!.·. . ·..... ..... .·. . •; . . .. .. . ·.: . ·•.. . . .• ·.;~. :·::. ~ .. : ... ··.. ·.. . . •. ~. . . . . -:'· .. \.'· . ' . 
. ;.; . ·- . .... . , . ·• .. .. - •' . · _.: ··~·; .· . . , .. - . , . · . .. '- - . · - -· . . - t. '. · •• · : . . : , •,.' .. :"' , ' . . . . . . . . •f 
' .. . ·, , ;,' , '·: .• . ':· ' .. < .• : " ;.: :,:.<; . < ·. ! _->:-_ ~:_· : ·.~~-- - _: . _ · ~ · - ; ·,_ . · · - . · · . · . ~·- ·-.< ~~~-
' ·. . . - .- . ' . . . . " . .-_:~_-:'< · .. . . ' .·: ' ... ·. ;_:,-, 
·;.- ·,- - ~ ·._·· .. .. . _i.·',· .. .-<• · ·:'· ,· : :, .·· .. _ .. . ·: . ".;:· _. '. . - ·: _:·:': ::~ :---, _;·-. .- . · ... ··: ~t :-
• .. · . ·.:· ' ' i .· ... >J .• : '~·. . .•. ; · .. ·. ·· :·-·.__:,  .· ' .. · · ... ' ·' ·.· .• :· ·~ < ..~ .. · . ·.. ' ·.· ··•• ···•··· ' · ... . ·.;;c 
,. .·: ',·: ·.',\ .: --:.-------~..-: -- -::-- ~.· :· · __ ·-~- -- ---.'=;.:: · i : · ! . .-:,- , .. ·,:_-_, .. · : ... ·: . ~:-:~---~-~. : :·: ·: :- ::· .• :.:_ . . ' ., ,. .. _·' ;.': _. 
-~.: .... .- . .-.- -;"_ · ;-,_:· . .'· ... .. , .. · .·' · . .. ·., . ..... ' . ·.·:·. ·· ., : _,.. -~·- :-6~-::·_ 
--~ .. - -~ ·-.'· 
'2:·. 
. ·. 
; . .'· ~ .· . ,. 
: . . 
·~:~ ·· 
... '· 
. ' · ' . 
-; I · .-!_· 
.; :,_~:;::~- ;;~~-~~~~:.r-~~::;'~;':~~~~::~~'1'~~}:::-~-- ' 
'• .. 
~:;::~- ·;. · ;. __ :~;_ _ ...;.;..._.,._ __ •• ,..,. __ ,,_, _,.,..,hw..-~·M-.--'-
---·-... -:--J--·---..- .... --- ·- •_, :...-~·-- · ·--... - -·- _, ___ ...:.._ ... ___ _ ~ . ___.·! ~ -
/ 
.1'· 
.. 
_· ~-~ 
· ! •· 
' l' -' 
' ' 
, • 
,·, 
'' :· · I 
....... 
'· ~· .; I 
, . . · 
--
-··· 
... 
.· 
:.: ~::! 
. , -~ 
· r '-;•• ... 
~~ ~~: ~:w . 
' 
..... 
'•: 
.. 
45 
quart2[ ;vei.nlEits observed""" close tO· the deformed" zones. . Ip the Kitts 
.ar~a, . s 2 oc.curs i.n the pi.llow lavas_. east of the Kitts Gabbro as a 
locally developed,_, ,weak to st_r~>ng penetrative L~S fabri.c. West of 
the ·.Kitts Gabbro · J:"~re rusty schi._st·.zones up to 0.5 m. wide 
,cut othe.rw~s~ _ un~e~~·rued ;~l~o~ . ~avas; . s~e .-·allel . s-2 and ar~ pro-
J>ab.~y of .. n 2 .· ~ge wbere1a~ _ othe~s ·.are ~iea~~Y .. r~l.at~~ ·._to ·the n3 Limes tone' 
. ~-- . . . . . . . \ . . -- ' . . ' ·. •.· \ : . .. ' . . 
.. . : ' .. 
. . . ~ 
... · Lak~ ·f!li~e. . \ : , . . ~-'- · . , . 
.. · .. • ··· .. ·. _ }~-· :1.~ .~:~:: Kitts_: __ Jr·e~·::~e a~ -~~~-- -~-e~~ .. --1~_cal /~b?=i~ -_tha-~ _ o~~~ , ·.·:·,_. 
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.· de'relops · .. into.·a penetrati.ve: L-S . tectol!.ite',withf.ri 3:- 20 m •. d~ _the •: . 
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L~me~~~~- -- ~ake·· s~:f.d~.' . · Tow~~~s\;t~~a ·L~!<~·_,· S.j' -~.ec~es . a mc;>re · wi_d_~~y ... 
··. ·dey_eloped bui:: zo~~l, p£meti'~~ive · L:..S. fabric·~ and -~~~~~wes~~: ·I~d-a.- .. 
·. ·Lake :-the·· fab~;c·-.·-i.~~n~-i£~~~ / ·~~r~tli~~~~;· .. t:~~ ~~rnbl;·~de :- ~~~~~.t ~.s_ ~ort~-~ 
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horizons ·in the Kitts Pillow lava •formation, and in the pillow . lavas 
~ ,. 
on Anderson Ridge. ,The. iron .. formations _consist of banded magnetit'e 
quartiite (Fig, l3) and ~ated · metasedi\lle~tary and volcano clastic 
rocks. W~athered out, crops :.~re c!'mtnonly . rusty du~ l:o t,he p-rese~ce of 
inin~r - disse~nated sulp~fdes • . , : , . 
c.. ~e- K~-~-ts p.ill~~ ·-lava · . ~rm~t:l~n - in~·lud'es three .~embers:. · at . ~h~ \ : . ·-. : ... _ ., .. ·. -,: ' . . . . .... ..... . . . . · ··. . . 
-~~tts ' Pro~p~~t.; _·- ~h-~ ~.G~~J.<s~t~wi~·g ~ri~ r~da·. Lak~ -·ie~~-~-ri~1.~¢iy; ±he .·· 
:-.:;-- _. \.< :··_--.--._ :.:· _··_< :·-.. _.- · .. : · · ... ·. :: _· _.._-.-:: ·· ·:_: ·_"·.:: ·_: . . _:· ..... -·:.: .· . .. 
. . · . · memQe_rs: ar,e: ·~~s-pQ~ed :~~:--~cJ:lE~_lon :· Wi_~bt' res_~ect . t~ -.~t~e . ~oundilr~ .. ~s ·'of .:th~ .. . ·::; .. . 
· fo~~+?n, ~n~.-ha~-e:· ~~~-~~\j_~~~t:·~~ --;~il~:re~ ·-i~ ·:~.-~~~0:-~ - d> d\~ ·.. .. · > 
,···:· .· . ' · . ...... :.:. ,··.. .._.:::.-.. >;: _ ·.- - -~~ ·_:._ .. ··)-"·.·:· : .. "', '.'_·._·.·>-- ~ : ! . . · . : · . .- .• ·.; : { ,· .. . . · •.. 
... b~ded·_ Ch·erts_ .·fo·rm ·.a ·unit· alOn'g .the'. weSt;Errn . contae_t ·, of eaCh :member; ··::.: ... 
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It is truncated by . a major slide at Limestone Lake, and · lenses out; 
' . 
. 
south of Three- Mile Creek, The member ~s divided into three readily 
distinguishable .J.mits': a wes'tern uni.t of banded metachert, a middle 
'\ • 
unit of graphit:ic,. pelitic and aeinipelitic garnet-andalusite schist, 
/T.. ' • , 
\ ' (f,(]l) • · an~ an eastern unit o~ amphibolid.c psammite. 
:'-' . ' . . . 
,.. ·' "The westem meta~hert un~t .. consist~ 'of. bands of fin~ .8ra.i?ed .. 
.,. ,·. ·J)Ure q\lart~ite. ~n.d greymagnet,\:te quartzi.te·up~ t'd:. la. ·~. --thick, : · 
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,·,:: . .: ·. · ·· · · alternating w:lth ·laminae \$nd. bands of 's ·fin~ grained black: rock' com.:. . . J... .· ·i:. 
;}·:· . . • . . . :1 .... : . :· ~~~-~~ .· ~~ ~-t~-et!X)~it~, .. ~~~~'it~ :-_·<o ··~ .-~o~); s-~~e{·.~~- :-H~~-~j ·~i~i·ci~;d.:;. ~ . · · · · · .. J. ·::·. · ~, ·. 
·:.:.·(: ... -::_' .':·:::·:· -.. :~~:-:=.<~~aque·: ... ~teri~i·~ ~;~'ba~~yg~~~h.ite;. ·._ .;.B~·ddi~'& '-'.:t~-.: .. i·e~tic~~~r ~~d .wa~t .·. ·~. ·.F ... ·: · . :.: 
:·· ._ . . · r . · . . :·- · · . · . :- , . ~· , · : · ·. · ·. : ··· "'' · 0 • : . · .: F . ·.·  . . . : .·. . . '. .· .• 'and .the :unft . ~n ~ ~ees :;1>0w~ . ~~f;~~~~'i~,;t Puii ca~a;{~ ;r,;~iureS. . ... .•... ·•. ·r · . : ' . . ,; 
-.· .:· ·· .. .... · .. . .. :·:· ·.·:: ·. · ch~~t~c ~r·e.~;bi.a~~~ ·:and .si~ __ t()l~it.ls~. · , s2: .ai~ri~ is ·developed_. ~4·. is·; ·; .. - . '· ·. ~ . 
;~:1~ ·: .. '4ef1ned. ~y · d~~~· gr~~ '~.t-~~~k~ ·:.~.£ : m:a~e~ite :i:n .the . ~~ar~zite . ba~ds ; , 
IY: .. ;:. thl!·. ·st·r ·eaks. ~r·~ ~;al ' pl~_ar· to open ·~2 . fo~d.s . (F~g~ 1~') ··: 
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ShoWing zone but has a maximum thickness of only .3 m. (Plate .3). 
It appears . to lens out at :l.ts· south end, an4 . terminates against the 
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prehn~te and .scapolite note~ above ·ar~- p~obably also related to these 
events. ·-
· l 
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. · .' · .~·oncord'ant with the banding, . Minor assi.;url~d~n -·of : the . 'xenoliths 
. . . . .. . ' : ~- . . . . . . . . .. - . 
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d s~ wi~pYb~btiti: S~filiereD ~ere &!So ~oi.;+ :., _ . .. 
., ' . , . .. '. ·:·_,<· '. . I .·', . . -;·><~/.: · ,. 
11 ·- (ii) Or~_siri· ·and · si&Jlifican~e ~~ 'the · band~~g- . .:_ . 
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. ·-'.'":[~ ' places . t 'igh't folds ~.re see? . ~.:!-th axial planes pa~allel to'' 
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·'the -~eneral· s~rike .of ~~ 
::. closures .are· {olded :_round ~hese f'~lds,' ~ The 
L~cally . :early -:relic fold 
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gneissic .fai)r-ic is thu8 
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-1~-t.- A i:elite~ set of d~kes -strike northeast in the ~-titic 
r:\ru ¥onzonite. f'rcin llitcb. Lake to ~est ~f WsttS Lake ·and bav~ be~n 
preferential{y eioded ·to '.farm -li~ear · bogs' that define another se~ .o,f 
.. • • .. J. • •• # • • • - ·. ' • • · ' : ' 
photo-linears. O.ttier metagabbro }>o~ies· .. related to. the main su~ te . ~ccui:r : 
. . . 
as· · concord-ant ·'lenses or .~h~e~s in- t:'he. Refoliated . Gneia'~ ·Zone .. west ol .' 
. . ·, . 
,' . . . • I ., . :. • . ·. . ·• 
Witch Lake and -on dui north f-lank.· of · Post Hill. · .· 1 • 
• .' ' '• "' ' ...._ I • • , •'. • ' •• ' • 
. The -~dykes -.. i:~:4te s~ ·a~d :havEr _bee~>~r~i.n~~ly foliated 'by· n3 ~ -- : 
·Iru;~tisi9n .pf· the dyk~ ·~wa_rci/w~s- :related ~~- n3,_ and n'?.t:-to -~- int~~ai· 
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'. b~~~ee~ ~2 and',D3·. beca~se.--· the,! h~ve n'?.~ ac'_t:ul!ll,~y :be,~~ folded ·ar?~-d ·_: .. . ,.. .., 
··· · · ' ' . .. ·: . . ' ,,. t'.· . ; ... · · .. . . . ' ' ' ·"· :·: ·. . . . ·.: ·· . ·.:_. _< _, ... 
. ~he F. i ~os ~ : Hill, f o_l~:, 'a~d· : they : in t!;~de ~-~he_ syn.:.:.D3: ~Mi~t1.f~~~~~a~t~~.' .. /_:. ··.-:· .. - . . . . . ' .\ ··· · ··. · ~ -· -· •• : .:. ~ · ·· ·.·.- _ _ :_,.-·. ': , . · • • • •• • ~ • • •· -· -l' • ' ' . _ .·;:;... ·::. ··_:--•• . ... ·-: ·.·· 
Monzonite •... Also ·southWest · # Witch :Lake they' are seen: intruded parallE!l · .~ 
... ··.·· ·.· . ..: .. _; ;· __ ..... . ,.·: ·.·,: . .. ·. "" .~ . :_-_-·:_·.-.. .. .. ; .. : .. ·. _:-- ··r.· .-: :: .... . -· :: ..... :;· .·. . . .. 
. . ::_ .·. · .. to. the axial·, pl~~es_,-of .-F3·. fo14s. with s3 ·,affecti_~g .thefr, ·margins~-': ·:· The . ·' ··' 
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'~'< . -'s.t~c~Qra_l _s~grXlfican_ce of the.se r~lationsh:i'ps· :is " discu~¢d .:·!n; Cha~t-~r ; .· '.·.:;· .... .. . 
·. :.· · ;1, ·. J, '. ·-~. : · •• , · - _,~:: ·.; ... ::. ·· . ' • • ·. ·. ~_ ; •• - 1 ·~ .. . -... ~· .. · .. ·.· .. · .. . ·, .. ·.\· ·. 
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: (a) ·L:i;thology and fab'ric . . ., . ,. . ·' · · 
.. • • · • • . ' . . . ... - - • . . ·, • .. < • .: • . • . ' 
. . The-. i:ti.'B.cord~t d~k~~ -; ~~~t' : cm~_, .~he R~foiiat~_d _ ~-e.is~ .z~ne·· and . ..: . . : . ·. 1~--.~ ··. · : . . : . ·.. · ... 
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:' .. ,·. ( > the p~~t ili.ll amphibolif~ -at;e massiv~ ~d- wher~· · uildeformed. :~~.y · show: . .- · · ,·:.:· .. :::'· . . 
. . ·;. ·/ . .. , '.· . ~hi~1e~- ~r~~n~. CF~g .. 8): ~., - ·: rh~~ met~~~b~r~-. is . ~o~p~~~cl · of ~i~g{o~l~~-~· . .-::_. · .·_·_~>.:- , .. · 
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. :. ,:. . : , latp;~ .. rti;Li&~-c~~s-~ and ,: and~'s:l:ne) ·an'4·.~ii aggx:egat·e :· of ampb1.b:Oi~, ":~)lot.it~-~ . ' ·, ; 
.- • \~ " ·. • • ~ • • t • •• • • • • • • • • • • • : · • • 
' ' .:.; .. ' . · . _.ep~~ote,' q~~t~ · .~nd: cillor~t~::paeudo~rphi~g ·-o~~itic .. ·py~~o~~~~-- . 'The; ·· )<:, ;:>-: 
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.·grains:-Size-varies · from 1 to ,3 .-l!mi~ : deiu~nr;ling · on th_e · dy~· t_hick:n_ess· •. · 
· . . : .. \ ~- . : . ._ ... .. ·. ·: . . -~ ....... ·. , _'/ .... •,. . . ~ ·~: ,. ·. · .. :~ .. -. '. : . ,- -: . . ·.·.:~·' < ··.. .. . , -~~ · 
Some of .. the. dykes. · are sparsely po-q,hyritic:-'('p1agioclase . phenocijsts) 
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.'\d.· -~e; dyk:e ~ was.· not~::\·~it~. t ~e~t~al · .~~~er:: . g'r~in~~- phase. ~oti~aining· · 
.. _.scattered . plagio~lase phenocrysts up ·to 6 "'lllll"• long. . ... ·. -· . 
· -~ the dy~es curi-e iOto the lixial>~~ Qf thl!. ·~~t ili!f f~ld ~ · 
pen~.~;\tiv_:e 'fo;ti~t~ci~.' ·s3 ; :d.ev~~ops·._ in .J4axgi~~ zpnes a . ~e~ ~ins • . ·wide_; : so~e-. eviden~~- su_s~es~-~~ :.:~~at ,·~t ~ :L·eas t . :l~c~l~y . s3 ha~ . a_. co~p.o~:it~ ~ -. ~yo ~ \· 
. . . . . --. ' : '· ~ ~ .- . . . . : . . . .. . ~ tage · his tory i~ the border zoiu~s:; · a. siii · in the·. Refo'iia ted Gnei.sf! -: · : · 
· ; . : .. ,. • \ • • '. \ • .., • • : .... . 1 • • ' ..... ~ ·:: · . • • • • • .' • • • "" • • • • .. • ~. - • •. ' . 
· Zone no.rth ·of Pos~ Hill . ap.pear~ to hav;e -~ad an early -tectonite. _fa,ri.c .. 
·. . . : . . ~- ' ' ... ~ .. ~ .. 
. parallel to tne ·-contacts.:i.n zan~~ Hl -- c~. - wide alo-~g · th'e: 'contacts, : 
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th~t has b~en: tr&;nspos~~ int9_:a mor~. p~rv'asive cr~ss-C:utti:ng . f~bric . .,·:. - '· · 
· ._- . ·~ : -.·~ ~e .P~ipa~ - ~_cme~ • ·o~: f~_i(~~i~- .. b~~~~~- ~~ider. ~~u~h~rl~~ilF~-~ · ··: :::·~··.< . ~- .:':·, · .· ... 
wi~~h:·~~~- ~h~~-~·: th~y :'_v~~>fro~- i to ·3 .ni. in -~'idih·. '-: .Th~ .co~es .of.~ll':-· · _·: .. · . : . : : .: \ ...  ~ .-
; .. ':.:_· '·: . ' .:: .'.: '.·:-.·' .· .. ·.~· :,:.,,_ .. . · ·: - ~ -· · .- ·: ·.. . . ',' . ·. ' . . . . ' . . ·, . ' )/ 
•• • • ' ... : . : :. _'· ' . • • > .· ··p~~ .. -~lte :· t'hi~ ,d~.~_es: rema,i~ tin~efo~eci.:· ~~d ' st:l,l~ retain_ ·reiic oph:lti_c ·,_·_. .. :·._. '· . . • · >..:::~ ~··: : 
· ·:· ·.·· '.:· ·\:~~:~~~(·· ~~~ - · -~.~e ; f:~~o~e~e_·. i·~ ----~_s_~~~~~~~~d· ·. ~~~ --~~~~~~1~::: :o_ccu~~r.-~s_:; ·~- .=· .. • . ·_. -·· .. 
.. ... : :. ::·: . .-::::·: : · .. ·.--·.': :{n' bo.th l~rge . po~kilit'i~~ ~rystais ~ci f.fn:e gi~ined · .iigg~~ga~e~ ~ ::. -- ··(; <·: ·. · .:.: '· · .. · :' .. 
-~- - .. · .. ~ ... -~. · . __ .. ·_ . ,_. -'~~~-· . :: .· ~ . ' . ' ..~ - · - - ·~ ... _._. ·_ . \ : ; , · ' .:.· : ~-·-.....  _,. .. .... ,:"·~ ... . ~-__:,..,:..__ __ ··---:-- · .·' ... .. 
·.:.· · ·-- ~ (~ig·; .- 9_0) •· ··'Ep'idqte ·.and ·b.iOtite. ~hich . ~s . pr~il.ent .fut:ther _no~tbWest,·· ~· ... ·, -· 
. ~~curs ~n·. nd~~r. -~~ti~~~~: : .Th:e pla~i~~las~ i~th~::T~~;ii: -~-~~-e~~~a~l;- .··. ~ : 
. .· · .. · . · . . ·-.~. - ~- · · :. :.-~---· _·.t· .. _.·_ . . · :~-.:~ ~~~-~-J : -: . · . ..... - ~-- · - ., .•; 
. unaltered-~except~. for ··al;l.ght'"sericiti.sati'Qn·: and vacy ii~ ·andeSine' ·. 
·:.. . , ·. ·· . .. :· .. ~ -~· . :.~--. · .. :· ~-· :< ·>.··: ,":'. ·; . : '. · ... ----~ ~- ~: ~-:_ .... ~ : .... ~--~ ... - ·.· ~· ~· :.· ,. ::._ . ·. ~ . . : :-: -
- , .. , .. . : ·tO lab;l$,do'rite i~;· CO~c?si~.ion~.<Towar!}s ·.the' margins of'·t ,he d:rkes .i:he . -. 
·:· .. . ·~: • -' :< . '.: ~-, ·. ·.·· '. •, .',\~ \ ' ,:· .··, .·.··. '',...~~-·_...'.: ,''• .~ ·,._- • • ; ". ~: ' ' ' • ~ '"\' ', ,' I. ,' 
· . plagioclase ·laths first=....-dev·elqp ·sub-boundaries, . and . then recrys tal lise : 
. . ' · . .. . . X ..... , .· , . ... . - - , . . ~ ... . . . , .; 
.· ...... ' . . ·: ~t~-.- lens~·id .:.as~~~~a~es · ·wh~l:~h ~-_~o~~i:h~:r: rlth ·ieU:soid - it~rnbi'~de · ..  :. ' . .. · · 
.-- .· ... · . . ... .. -.. .. ... //-~~ - - .. ·. : .~ · . ·< ·'. ·· .. ·. · .. · . .-. :.· . . \ . ·_:-. ·· . . · ... ·.- :•,· :_ ·.; _ . ': . . 
·. \ < . &ggr~ga't-es.land minor ·biotite : flakes : 4efine ·. the ~ foliat'ion :. (Fig .. 91)~ . 
' ·',. ·.!· . .. ' I .-.·· ·~• ··-y../ ~i·· ,1 -: . · · : :· ~ . ~- : ' .'-;- ·, ·.:.~ :··. •. • .. •• • · • • : · · . · .. · ' .; • . • . . • • ,· • ' . .• ·, 
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s"i4i~ry biot:t te oc'c~rs :1 and . the )oott::ling inherit~&· . tram ·.th~ . 
· ori.gi~a~ ::i~ed~ ·. te~tuie ~s .. o~·liter!lt:~> ~ -ho~bl~nae· ~ch~st. virtually .. 
,: _! • ' ' I ' o: • • ; _· .. • • ,. ' • ' ', ' ' ~ • ', • • • • ' • :: ' ' • • 
ide~tic~l' to, -~he, h~rnb.l~nde ~.~hists. .iti·· · ·~he . tna i~ v~'lc~i~s i~ . _the .· . : 
' . . · ....... :. . .. · - ·~-:~ .' ·. · · .. : . . . ·. . .. -:·.· ........ . ( 
,final prod.uct . (Fig: 92) : ·· s·outh·:o.f ·Witch ·Lake· these affecd· :become' · 
o • • • I • ' ' 
'more i_nt~n~e~ and: ~~~n- ~~~ :core_s. of th~ d:rk~s became f~ni~~~ . ~he 
. thinn~r dyk·e~ ·: .~r·~ '.tnade -~ve.r c~~l~tely ''to4 hornbl~n'de ··-~chist. •. 
. . .. . . . . . . -.. -···. .. .. . . . . . . :· . . . . : . . . . . ·:.. . . < 
.. · . · ' .-· . . __ Tht(.dyttes , iu th~ MiSmat;it:i.~ ·Quartz Monzonite are · p~rall..ei' to . I . 
- ~: .- .. ~ -·-: ,._;-.:..;~~ ! . •. ':· ·: . ' . .. .. . _· .·- ~ _..... . .'; . -~ 1 ' ~ · • _: · ' ::- ~- · . .. :_ • · _· ·. : . • ~. ~··: - : - · • •. - · • 
: .. :.·: . ·. .;·~~~:--<:~<~_.. -~·3 _·.~d~ :~~ ~~-~-- .~lUDe t~~tur~+.· t~~ns·forma~io: · f~~.~un~ef~-~e·d~· co~~a . · __ ' ~ -. ._.· · ... ... _
1
_,· :: 
::. ,-: .~....:;:.~: · · :, .. ':~ : t_o foli~ted ~a·rgins.-. A ~t.ag~~bro·. dy}.t~ · ·s~owing ._ide~ti~d li_tholqS! . :.-.. ··. •· ·· · 
;j: <~ ~ · . '.' ·.; . ~d~+tt?-•hi t~ .~h~?": ~~s~d~~d ~~~. · ~cC~rs ~ hM~~ Tul~ -~~st." "· .• ·•. ,/" \ ;f' ' 
... , ~:.:.. : . . · <:.:::.: ... :·.,· ; ::~· ~~ ·~·~£:; N.~~~ >.~~e.: . -'):t ~f.'s about -·6 ··m, . wi~~ and ·· 1_~ : p~~-~i.i~:L ·t~ ;·S·j ·; .. ·- ~.l{e ·\~:r~:.:; ., .· :. : ~: · ·, ~r ·. 
,.,: · : . .. :; '7 is, ma~sN~ b,il; !'~ ;;a7glii .. ~ri s~r~B~~ foli~ted.· o;.er wid~h~ ~f, a~<iu!' : . > ." . . Q 
:·.:~ : , .. , . ;·:·: , .:\-. :- .. ·;·: .4·Q. ~· .:· ,.·A· 2: ~-~ .. ~~~ng ·-~ et~·gab~~o · .~~k.~-'._.th~~ : ~e~~~~~~ .. i~~~~~-~-~~:~-~-~--.:< ... :.:·:.:.·.·· ·-~-· - ·- · :·::_'-
. · ·· :. . .. .,, ·. f~~i·t · ~~r~~ :of.:Jacqti~~ La~-- alsq, .ap~~a~s· .~·t·~- be T~~d~- to .. the ~o·~~ · ·. ·· · · ' · -
- . 'f.· ,.· " · -· ... , . ~: . ' - . · _.~ . .. . . . . . . . ~. ·, . ', •. 
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. . - '· '• - . . 
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m7tagabbro~ ·, The m~tased:i.ments S~()W a ~_!!d~t s_;; SC'i?-f~~OSity ~nd ~n· 
: .. p~ace~ .. ~--~a~ly t:ran~positio?·u Sz .£?-bric -is pres_e.rved ." : The~ .contain! .. 
. ' .. . . .. ' ' . --.:· ' 
:- · ~omposl~e ~2~MS3-MP3 garnet porphyroblaats as ·w~ll-· as aep~ra;e;Ly / 
-. --· n~cleated MP 3 ·garnet· crys~als. 
Both maJ;gins of the slide zone are ._c~o~ea of horob~~~de achi~~ · 
· ~·outh -~£ Li~~stone Lak~ :where the slide' forms\ the contact" between · 
~ · . .' , . i_..dentidll pillow lavas.. However, the median portion of the ·. slide 
/<--.,.;~lc~nSi~t~ of · a .dark e~idote-actin.;Hte ps.,;,.te ,with, irr•s~lar :. · 
lenticular· banding on a 2 - 10 1mn.~ scale, ·The rock is lithologically · 
. · .. . 
' .. 
. . ' 
. ~ -
. - . . ....., . I . . 
. . 
, i'demticai t~ intensely de:f;ormed · .:~ontlomerate tliat occurS in the slid.e 
' . . . ~ ' -
. ' ' 
·. ;to th,e sout~ where th~ 'slice of ;pillow. lavas lenses out and the .· 
slide fo~ the ccintact betw~~n conglomer~t;:-at:td the. Kitts volcanics • 
. .. : ' . . . . . ~ ' . . . 
·The cong1oinerate gra,~~s · into --~he b~nded rock ~ defo~ti_?n f~atten.s · ·. 
I J , • •' ' ' ' ; . ' 
clasts into lenses ~d~ nearer ·the siid.e,- into· intens~ly drawn -·out · . · . 
. . ' . ' ' . . . 
fcS'I'Ilt producing. the lenticular -banging, MP 3 rect:ystal~iaation has 
beeri stro~~ in . the intenseiY deformed conglomerate wi,th. growth o·f . . 
• ' • ' • • • • f 
' ' 
, . ' ( epioo~e and actinolite, but s3· _ su~i.vea ·as , a preferred. 'orienta~i~n · .· .. 
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The . 'Limestone Lake Slide is poorly exp.cised be,tween Kiwi Lake 
and Flace · Lake, but appe~r~ to b~ essential~y . the s~ · iri . chara~ter · . . 
. ' .._ • ... . . . . 
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·. ' . ' . . ··: .:.. . 
•'I . 
iil.g QU a 0,2 -. 2 ·. c~. Scale Wi~hin 5 m·. of the S~ide .• 
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WATTS LAKE· SLIDE 
,,,. 
The Watts Lake, S}ide tru~cate~. the ~ast :,l:l.mb 'and ' axiSl plane o~ . . . . 
the Watts Lake ·f 'oid, . attd 't~~e 'the·' p.~a~~< of an ~nf_if~rm comple:.entary 
· f • . . . - . . . . . •' . ' ~ 
to this fold. The r.hyolite-handed tuff fo.rmati.on con.tact · is ·repeated 
"' ·, ' 
northeast of .Watts L~ke,' . ~nd southweft.-t ·.of Watts -L~ke ... t'4e I'Jlide appears~· · 
. . . 
stratigraphically .. concordant' and forms the boundary between the Long 
' ' o' : • o ' ' I ' ; 
,. ~":.. 
·. 
~ 
l 
' ~ 
Island Gneiss and .ban~ed . tuff fonnati~n. . . . 
;. .. The s 'lide is not ~xposed in the ~orth where it cuts the · ~~i.i:a,ted, . ' .. · · r 
, Gnei~:" :Zone. :- Els~where, altho"':h .the actual •U,de pl.,.e was --..ot ·~~: ·. .I : ··.· · 't. 
observel at several po,ints northeast pf Watts Lake, a gap in out- . .--:-- -,..:_______ . 
, · , o'.·,, " ·, •. (- .·'·•,' • . . , : ·· --::' · ........... . . '-
cr'op · of only 0, 7 m. separates hornblende ··schi~t on ·t.he west 'from · · · · _ ]- · 
. i~~e~ely deformed ba~ded :_t~;fs on th.e east~ · s
2 
in the h~~bl~~de :":':,_~ . r. . -~· 
s~chist unit swings _ in~o- par~llelism with the sl-ide within a~~ut io ~- . j 
-- - . . .. 
------- ··. ·-- .. ---
of the. plane! in a dextral sense 0 An intense stre~k,y ~lo~itic-:-
tyP~ lBflina~ : fab_tic . is ·d~~eloped ~~ - t'he ba~~ed · tuf:s._'app~oximate~y _: 
5 ..:.. 10 m. of the slide; this fabric, 83 , . 1~ de · ed chiefly by . 
0 '. '" I .... I' .. : .. 
concentrations of i~nite and aph~~e sz:~n\lles, and- ~t gers of ~J.-
~ine quartz grains, and a simhar ~abric is developed in the liver 
_of rhyolite northeas_t of Watts L:ke: 
>~A _inodera~~e~et_rativ~ · ~;3 in the L~ng Island Gneiss ~t '·watts 
Lake bec~es_ very intense 120· m. from the slide • -The . transition . from . 
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moderately to intensely deformed 
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(Fig·. 118)', btit closer : to the os ide ·the· Long Island Gneiss is ., ' 
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''transf._o 'nred to a fine:-iai~~d ''P nld.f;l? _ );~ck w~th an intense __ regu1ar 
~ ' . , . ' ' ' 
·,. s~reaky -la~nar s3 fa~ric _ p~ra l~.l,_ ._~o'the)a~ide -~tane; ·-
I 
. \: 
. ~ aa~ic~ , of. S
3
. is. due to ~x~:T·e~~ lfl~ttentng"_ 0~· ph~~crysts and_ 
The Long Islan~ _Gneiss ~~ll ' thi~~- s'out~~~;S~ - o'f ~atts' Lake ~nd- 1-s 
• . I . , ,. 
-~pr~ented _ solely by . the ·_· in~e)e'~! :_~J~-rm:~~-~·.z_~'ne ' :ap·~·r~xi~~eliy 90: Di • . 
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HuDSONIAN OROGENY 
.• . 
. , 
. ' 
Introduction ·' 
A sequence of 'deformational events· has .been ideritHied ·in · ~he.; 
.. ,. 
·\ 
. area ~in&. the- c~ncep-~s !ef~r~d to in Ch:pter' .J. These · eve~ts . fa1.1 . · 
. . . ' 1. . . . . . 
naturally into . two f1;111damental ·divisions_: those that pre--:date and 
. . . ~ . " ~ . ,. 
. -~ .. · . 
., I • ' ;" ,• • • ' \ • ' '\ • • ' I • ' 
~pre:..dat.e the . .1\illik Group naturally only could affec!= the ·Hopedale . · ·.· 
t~cise that post;.date d'epositio_n . of the Aill~k ·Group .• - The ·events · .that 
Complex,. ·and together with the radiomet-r;:i.c and'-:sedimentologicaLdata ., 
·-: 
. .. serve y;o demonstra.t'e that this co~plex formed a siali~ baseme~t .. t:~ 
0 .~ I 
-~ ·~: · . . 
. . ' ' . . ' . , · . , ' \ ' 
. the Ail~_:ik Group (Chilpt~r II).. The pre-Aillik Group events are believed' 
to be of Archean a,ge, and. the post-Aillik Group events are. referred - .. :' 
., 
,· .· 
:~ -: ( ~ 
• ' I' 
···,;: .to the H~deonian or'ogeny (Ghandi et al., i969; see also discussion in 
' .. 
. ' 
l .'. · 
.. ! ;-
' - 4'" ' 
' . ._..... 
. . ' 
· .. pat~~ of map un~ts that· large scale folds of c~nyent:;l.Qnal ~6.rm do 
. not appear to ,b'e :impor~ant in the structural· framework of the :~re.a ~ 
.. . . . . . 
~ o.:.; : .. /-: Bather, , it ·,~ thi~. same pattern that shoWS ,cleai.ly the 4ominaUrtg · 
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conditions; · carboi}acedus matter; cqalifi~_d wood 
• ' .. 1 • •• • 
Bul_..pr~de. are 'the JIIOSt .effe.ctive reduCing agent~ enc.ountered in. 
. ·'--· . . ' . 
· ·geological. envi-rorux;en·t.s . (Klepper and·- Wyat, ;1959;' :Grut·t, 1:·972) • . 
• . .. o I 0 • ' o ' : ' , " • I ' , '-' ,' • 
is_· ,a ·.-co~~- associe1:.tioi:i 
.. · . , · .. . . '· .;; . 
in ·.which ·the ~rEmium is \ . ' . . . , , co~xten~fve wit-h ·a . p~r-tiC:l.!la '[ bed. and ·--i~ .. 
. ·. . . . . ·~ . . ... . ' . . . . . . . . . " · .. 
:--~egarded -.-as synge~et.fc: Other . eleinen.ts .are !l~sociated with. uranil,1m 
... . ··. ' 
_-:i~ . s.uch ·d~poatts·, · notably ~ariad;i'u~; . ~olyb~entm· ·and· cop'per. ·. , Coal, 
/ .. -- . . . . ·. . . '. : ~ . . . : : . '. ) : . ·.. : ·_-. . . .- . - .. : . . / . . . . ;; 
. ,.lignite· and . SSSC?Ciated 'noti~~rine carbqil,ateotis_ sh~le_ .are'. also '· J• 
.. . ; 1~~8Hy U,:~~~~·i;~,, ~ut rhe ucin~~;:.i~ the Sb&l~ is err4d~~y~iS" '.X "' J 
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. . .: -~·s t;l~- ·'llssocia te_d w_ith acidic. t;u~ .... ·r : .. -'. . . . . . : . :.' ;. . _:·. ..  ". . <:·· · -~--~\ :<.. :, ~-:: '· . 
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: .. _.:~ ': .. t~e· -~~:-'th:e ' .. met.?~ed~e~ tar! "'tCirniauon'_ .· i~ _which . :ano~io~s -r~-~io_~;~et_ivity· .· , ·.Y·:· · ·' • ._.· · .. · . . & :. 
: · 1:~ -- mi~i~l .eve~.·-.-~!iere g~a~~i~-~-. :- ~~ alJun(i~~~~ .-.~.~~-.. ~n" P~-~~:.;Hil~. \ This.- · ~-" · · ·· · .· ·' · .. ··. ·1 ~. 
. .':.· .. · .re:t.'~t~Qns~:i.p_ ~uggesta ~~ --~pig~riet.i_c ·: _;S:~her_ :·t~~ syu~~-~~~ic' or:l.g~~-. -. · .. · ... ·:' _·-_: . . ,. ·. :·i .. ... 
. ; - ~ · : · ~ t'lie. · oth~~---~~:df. th~ ~~ci~·- -~~~:~·~:~~tion~· ~i . ~!:a~~~---~~~tn: ·~h:;~" j· .'· ' . : .~ ·~-' -· 
,. :• .. ·.... ':· . . · • . .... ... , ' ·' .. ·· .. -~ .· . ' ..: 
' the: ~arbonac~ous bed~ .h-ave . ac·ted as: shear. ~on.es · ~ :G e. ~ ·. in· ~he .. j_;~n .. ·, 
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traps" in zones ~he,re the· mob :tdity of .• fluids is .enhanced . Ail example 
of the same basic ' process opera.t.i.Itg il]. ' a very d'i.fferent. ~ologi.cal 
environment . ~ that Qf a ' major unconformity ' - ·appears to . be the'. ' 
Rum. J'l!_ng\ e ~nd ·South - Allig~to·r . R,j:\r~·r" dep.;,si~s · _in . ~orth )ms.tr~I:i:a 
' ~ '• ' . - . - ' . . . ' 
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(Dodson, · 19_72') : · These .dep_o~~s :~r~_ - host~d by· carbonaceous shale . .,!lil .-
:units in ~_foldl!'ci ea~iy .Pr'otero~pit7-. ~equehce. The minera1isatici:n: . 
-is -·lo·calized ~here :· ·ih~ ~~ar?on~ceo~·:.· ~~it~ .: ~nters·e~t- an . ~-i:-o.sion:. s~rf~c~ .; } _ 
on. ~~~-ch ' the flat l~ing ~i:d~l~:-~ro.~e~~zpi.c ·.ea:~enta~f~~; --~~d~~~~~~ -~e~e; • . ·:; ~· :> .
. ·'· . . . --~ . : . . ·_ .·· :· .. ·. ·. ' - -~.. . :~ ... "- . . --~ · ... ' .. -- . . ~- . . .. ... . 
·· Iirl.d,. down·~- This 'and :other -unconformities . appear . to pre'sent· an · :envir- . . ·· · .. r· -:·  
: -. ~:->::.·:.-- _ .-.-~ _ ··._ :··.; · ·:: .. . _· · .:--' _ _. ·: .-... -- .-·.-. . · -.-· .: _ ~.'--=- · · . .-·_·:· .-- _-- .. _- , ."·· . . ··. -r.._p :· :· ·;-. · ~ .:, 
- pninent :in ~Q:i.ch · grouridwater· movement is facUitate!l; ~ an.d- disso1veil ··. · -~:0:~ · . :· 1. 
.. :'~-/ :' ·"_.;;_·.··,(._. ··_ '·' .'< . -: ~ -::. ,:/':\-:.__:· :.-, .. ":::.· . ... .. _ : .. ·._· ·. :·:.·:. · :: ...... · ·-: ~-·._·· -: .. . , _ .; : ~; •. .;: . 
.. ~ ~ra~~um _wil.~ ... p_:r~cip.i~at( ~~d·~~~late .-whe'?. '.~ed':lc·~o~ ·: ~o.nditi.o~,~ _ ..are ·:,. ; .. .,i . . .. _ 
. ··: .. ·_ _:-~~~~~~-ter~d~ - ·- · .. - ·· . . _ . . . . _, . . _: .. '' ·· · ·· , ... ·· · .::-- -.,.-.: .. · .. · . ;·; .-.. · · { ~.-_.-. 
"• '' , .' :•. • _. ~ ' : , ' ' t , ._ o ~ I ' ' ' ' ' , ,• , _- ' f • I ' ' ,'' ' : ' " ' :, o( ' ~ ' 
-·· •', . . .. / 1,, • • •• - , • •• '·. • • • •• • • i . · ;~· •• ~ - • _: . !· : ~ · . -. " ._ .. --.. ,:· i ~ 
·.: .:, .. ", ·" _; · "; · . , .. _, 'o·. -• : .. ··-_, .. :<· ,.' .'·. ~ -:·.; ··: '," 'I -: ~;:· ·.:_:; \ · :~:-·. ·:· ~ '/., · : ..• ,£-.: :~. -:: 
·:- .. · .. . :.· . 
' '· '. · ·. . · c~) • ~iit '.";,~ hir to ~dd Vo l.ca~ttS ' .: · . i '. • ,,; ·.. · · c ; 1 
' • •· • · . It is fo;;.d th~~ Qnl! ~ .q•;;,:~~;; of;th';' ~~~S H erituied ;;;;. tO~t<>;•c . ; •·· .. t 
"; · . •, . ' ... ~ : ,,s~~1.e_s -~on:tai.n ':e~~n_~-~;c~~~!: - ~~~i~-ic~~t· . ~:~:~iUl~ _ TDine~a.\i~~~-i.on ;~ ev~n-: :~ ' . ' ... - ' . :_ · ·. --~ -:-~---·: 
~- .. -.. though .. all are asso'ciated ·t ·o · some ·extent: with .an·omalous zories.· : The · ,. .. - .- • 
,_ ',• . . ' ~ ' '• : : ,, •• .:. ' •• -· ... :.::.· ' ~-\ . ·_ .J _.? : -· ~. > : ·~·· :' ~ : ' ~~-' - ' ·.· -': - ... ; ...  < 
· · ·- - .-. ·-.. ... c~o~On feature Of ~- the min·eralise~d - Slides . is their assoC:iation · with. -·· - -- ... - . : 
. ; --- -~ ,: :·:·1 .--- _ · ·:~ _ :: ·· _· . · .--- - ~~ .. --- ---: ···~-- "~ - . :·· : . · --.. .'·_:· . .-.- ::-- > - ~ ·<· :: :.· . · ·~··.': _· - . · · -·-.--~·· · · .. - -~: :. ·----.~ ·;(' 
. ··the ··upper: patt ·of. the triferied .s'tratrgx.aphic s~ccessi9n ~-~ banded:' ' · . . _,., -
. ·.•· .··.' ...... -' ·_ .· . \-. '' ': .- ' ; ' ·. !.' . .'_._ •·.· .. . :__ .. · . . : .. _ . : . ·.· • ', .... · .. , :: ' . ' ·, ' -~ 
· · . / '-· .· ' ,· .. tuf f 'a iid xhyol_ite- fo~ti<;>t;1~ ~ ·._' !h~ so"utc_e·. o.f.th~ _ -uran:i,.u~ ther.e£ore · . -· .. · ' ., •' ~~ ·..:_: 
·· .-_.: ·:. " : _:· ~: . :: .:-~· ... _ ·~: . ·ai>?~~~~- · ... to .. k_e·: ~~-~ ·-\·c~ii ~.v6~~an~~~ ~ · ;-~~ o~~~i~· - -~:e4i~:~.~~· · -~(:P:P~~h~~~-~a·:: ·:.::> >·:. :· :· ]'-~ -~ 
-'• · .. .. .. ·:.: __ . ', ' ," ' .- . ·:· ·- ·I '" :· .. ' - . . ·. : '·.· •' ·.· .. ,. ·.: - -~I : " :.'] 
. .. .. _ • · ·. :·:. With _:t~e~r::·.relat:Lve1y ·high_ pri,mary · u~ari;lum ·c?n.t~ri~. : This 'if;,. ·s~ppo't~~~- · ,. ;. · · ,.. . . :·j.· 
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. · .. c'orre~at~d ·in . a ... general way by :Al.ia:rt ~t · al~· "(1969); · Bridg~wa'tei 
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(1~70) · and Bx;idgewater et::. al. U973).' •. . · Bridgewater .. et ·ab, .U973) 
• • •• • •• t -1 • ' • - ' ' ·. • • • • • ./. 
· h~~e demP.s.tiated 'that. thE7 Ketilid~an~~obii.e belt con~ras.ts; ,in · ~.~-. /.-61- ·~ .. ~ ... .. .. . 
. . te<;tonic .an~ , ~~utonic histo~y· wit~~-: the .~ Nagssugtciqidian ·mObil~ .belt,_· . •. 
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: ~~koy_i.~ -~u,ds~nian and ~~e .'Chur~hill· P-rovince.· This . underiiries:.·the. 
--~~~~~~~-· eq~i~~l~~c~ ; .:_ b·!J~··· d~'t'a:.iled correlations~ are· more diUic~:~t -~to . 
, . , . .. . . ' . " . . ... . . .. , , . I . . •.. • . 
··· make"• · 
.· 
' ' • .;>' 
,,... 
_·, : ~ ' ' 
... 
. / 
' ~- . 
' ' ' 
.•. • ,.. '; II 
'0 :J ' 
.. • ~ .. : -1 ~ 
~ · , · . ... •, . .-/? · , 
•'' .. · ... ' j 
' ~ · .· ·' · • ·: .: · .~ . -.,:,. J. •. ' .... ' ··: :.j· ... .....  ·
' ' , I o o , 1 ' ' ~. 0 0 o ' 0 0 0 o 0 0 • 'II • \ 0 0 ~ 
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' .. _; . .. ,.· ; '.' ·, f~·4.t'.:';th~ ~~~·~u~~~~d.<~~ ":'~·K•~;~{~~~',n ~b.il• be~~s. :<T~~ .; '.· ;J : :· -~'/. / . ~:; 
.-:·:· · . .. · · · .· Nag~sugtoqidian·. supx:acrustals' ·are..r,kn9wn as ·t .{:ie' Karrat,;'Groui> ·:~d 'have. , .. . .• · · · . . : · 
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·:-~ ·. ' .. : -~· .- "'·~.:-: . . '· ' .. ' •. ' : · ..... .. '• .. ' ' :... ,,· . ·.:·. >·· .. '' '' . ' ~· . · ···Ramah GroUp. In the. ·Ketilidi~ mobiJ..~-- b~ii," .. -'. s~prac~Ustal,·~roc~ - o~cu~~>·. ·. , · :~· ·, .. ·:·.:'\:-'··_-
. ·: ··iri -~~ ~e~-~~~t~~ :part~ \i '· ~~~- ·~el~ ·; ·:. in .\~--~or~h .'~rg~~:r:·~~e ·;:···a~~~- ·· .. .>>=:·; .. ·: ~~- ·;; : ;~ 
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· -: .. " _.._._. in·.-~~: : s~~~t~-c.:n_t,r~r ~o~e~· ,· . ~:>~o- 's~.<tuE7~-~e~.; ~;r~· ~e~·a~at~t'~.~, ;~ ·- ._,;.·: .. .. 
a · :large :~ss ·of var;l,able· granitic roc.ks·. called the J:ul:l:enhaab .. · •· · 
• • ~ - ...... • , ' • .. _. • ' ' ' . , • ' ' • , • ·, ' ' ' • " :- • • I • 
·,, :· .... ':· '- • . ,rl , • ' • • ... ~· I • · ,:• : : '·,' .·.:.' ·. ' ,• , · · ; ' • '•L , .. ,· • .'' ·.~ .~ · 
.' ·.:: Grani.'te,- ana. theY cannot be' c0r1:'d.~t;~d ~ :··n<?.r th.eir rela'tionship ·. .. :..< . . . :
,"'-. ::· / ., · • • ~-- -~· - . -. · -_ ·: . - --~-- · : • • : . :. _' _ _ . - ' ~ -.· . . .· · · : ·~· .I 
·,, . .::. ·"' · · establis~ed:· .(Ptilve·rt,lift, : i968)'.-.' . .- .. .. '' .. , .··, • . . • · . ·, i'.' · 
;~: . . : ~':,~ -'., •. ·. : 0:: th~c~ :'ri~l(di~pii>g P~~t:;,.~ic f•9"·~~· r~~·t~ ~c~fo~'F( .. , • ;: • ·· { ' 
/:.' . .. ; · ... · .. . · .-.. ·· · _on: ·Ar~~~-~n · ·-~~i~.s -;-a~4 .. s~~:r~l!~u.s_ta~s : ~n: .. '.~~e~ ~orth~·~ore:l:~~:-,~~-¥ ·· ~f- :the:·· · = ... : ~ -.' ·.·-:...:·: ,f:- :.·.: 
· . ~ :·,-.:.· .. , 'Ked.iiciia~ ... ~b·:ii~- b~it.· CHigs:i.~s:~ ari:d:-~~~~~s~n; ·:. i96.6}: .- -·' ·>Ibe .. suc~~s~-i~ri" :·.- .:,· '· ·: l ·: .. 
: :·'""' . ' ..:'"':. ~= ·. . . ~ ·.: ·:· r I • : .' • , • • , · .: : _.: I , , ...... ... • , . , , , , , .' ·.'· :,, • , ' • • •• : , • , ' ' •• ·I ; '.· .. ' • 
,". - ~ ' o o o > o >' • ,' 0 ' ' ' ' ' ' • I ' , I ' • ' ' ' .: • : ' ' , , 
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is divided into . t~~ gro~J:'~ :· -the 'Vallert Gr-ouP. ov~rlain by:. t~e Sor~~s · 
. : ~~~ .. ·. ' . - ...... 
. Group·. _ Th~ .. Vallen Group'_ ccmsists 'of ' conglo~rat.e; quartz,fte, do~o~te, 
· : ·,•- .' gr~phi~ic siate·,· ' ~.hal~ a ·and ~i-eywacke. · . The ~o~ti~ ~rou\:> .is - co~posed. 
' " .. · ' . .. . • ' . 
' ' 
do,tiiinan.tiy of th~:Utic _p_iliow. h.~~~it~ · w·l~h · some pyr.oclasd~s, 
.. · 
:,· 
... _ . \riinor g~eywa~ke; an4. pelite., int-t:~dea by ma~y ·thi ck mafic ·sins .. 
. :• ' ; -·: . ' .. . ) . ·= .. • . • ' _:- -·: - . ~. . ' . . . ' . ' . . :~ - ' . .': ' - .. 
._ Kn:ight·· (1974). has pqinted :out . that: :tne Ra1Dah and Mugf9·rd . Group~ · 
. . . . . .. . . . . 
.. . . () . '., ,,. · ' .. 
~es~mbi~:. the Vall en and Sort is Groups: tespe~tively. :A: fu~.~~er 
. . . . . . 
- .. 
. . . . 
" · ' . 
.. :·_· .:...; - ,-_.~-- - :· c·orrelation cif the_ lower part of -~he · ~orap Group _ wi:th· the Vallen 
... \ ·. l ' 
•. ,.,· 
·' - .G~o-up, · amL~:t .the ,.'upper .mafic ·flow part ·;,(the· Mox:an Group . w-i~h the So_r.ti s · 
'.t.f">: ·: ... · . . . ·.· .;,. . . t...,'. .• ' • • • • l). •• • 
• •• • t •• 
. ' · _Group .can .alSo. b.e .'_-s uggested. <rackso'n an~ Ta_ylo~ (l972>): has. reviewed 
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.. .. ~ ... _ .,,. ·'·\ . : .. 
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· f~l~ b~lts·~- ,embr~cin'g the ·whole: of the northeastern_ c_aQ.adiati. Shield~.' .f: 
'I'' . 
, · · . 
. They c~nclt~ded .-'that .. t.he" successions ar~ b-roadly- equj.valent: in ' terms 
.. · ... ~ ~ •' · I I 
of fac~es: ~ina sequ~nces ~ -f facies. - : . Ali c;;f .. these r~la~~q~sn~ps ·. -. ··-
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-;~.. .·19(59) ...- Th~ tr~!=lsit~on is, marked by a . ~o~thWa~d".i~creas·e ·in_\ amount· , . 
• • • • .'\ •• • • • • • • > • • • ' : • • • • .... " ·' 
··of ._c\~formatior:'- ·a~d· metamorphi-:c grad~, and ?Y ~progre~s~ve . ob.literat.iOn ·: 
o~ -~h~ . tin~.o~forin;lt~ : (~ig>" q4> ~ : :<rw6 ,main· ~bases -~·{· Ket~iid~an ·. \ ' 
. ~· :·. . ... . . . ',·. . · .· . . , '. . . . 
.. "d_~-~ox-uW .. ~i~n-.are . reco.~ized-. The f~rst. ~or~ed '.:~rgnt:~~?. _isoclinal ' ··. 
. ' ' . . ' .. . . . . ·, ' . . . ' : . . : : . ·.. '· \ · " . . . :. . .. . . 
. ·• · ·folds·. w_ith ·Jt<,i_~ .lying .a~ial .pl·anes, and was:· ·assoc'iate~ wit~ . 
. , •. . .'' ' . h~ri"z~n~al t;hri.stipg; ·: its·:.~ffec·t·S ·are ··la:r:g~ly -: CO!J;flne-d. i::o certain 
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.•.. ;~. . . · . . : \ . . · . . . . .. . .. . .. ·.· : . . .. • - -~· . .• . ·, 
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Fig. 9\.,. Euhedr~l · s.S;u~~rit~sed· plagioclase •. phenocrysts in a. 
· . • :: , ! hornb-lende--oligoclase (.- minor· biotite) · grotiridmaas. 
" ' . . c . . 
._. 
-F~. 95 •. 'Detai'l~d .'~eology of an area northeast of"~ar Lake• ~ 
' · .·, showing the -intrusive relationship of 'th·e Long Is'ianc:i 
.. -'.; ·.: ·. -~ --_Gnei:ss to t~e n1-~~' . tect'onic - s~-~d~ (And~r's.on -Splay). -
:Fig,: 96. 'Irregular~ conta~t between Lo'ns I~land Gneiss '(pale) .:· 
::' 
'and m~t3diaba~e:fr(dark) · • .. .'. ... . . : ·. ' . . .· <' 
" . .. ·. . . ' . .. • .· ,) ,.. ' ' 
' 4> • • - - • • • • • ~·~~~--. 
Fig. ·.97, • . _$harp int-i~sive con~act;, of··Long 'rslEi,hd Gneiss _aga~~-t 
. , .fine-grained . 'white psarimdt~ of the Banded Tutf .Forma-
.. tio~ .. - / ·· . : · : ~ -- ~- -..' ·. · --:-~- · -- · 
j 0 :. .. • ' • • t . 
. Fig. 98.. Thill section ·'Of Long ·-Isl'and· Gnei:ss showing saussuti~ : ·, · 
-. : · tised plagioclase phenocrysts ·~ntled by niicrocli~e·~ 
,ll ' • ·• • .. _ • • . ~ • - - . '. .... . . . ' • ' . . • • ; 
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,, .Fig.: .99. ·' : Miq·oc!J.·in~ -- d~ng ·a · s~~ssuritised plag~ciclase pheno;: 
. . · · .. .. · . · . . : ~ . cryst ·tn: the ·J}dng· Is!l.and ·Gneiss. · - _ ._ 
. ,_ ·. ·_ ~ :·:" .. . . ... ~ . . : ,·:. ..~- . . . ~ , ... ~ _ . , . . ~'~ ' . . . ': -· . . "::..-!' .. '· 
. I · . 
. ~- ·, : 
l · 
',, "• . 
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··· Fig. '1;~0,. 'Long ·J:sland. Gn~iss ;- shqwing"·typical mott.led ?Spect 
· · ·> ...  ;r:- c.aused by Jeidspa-r ·phetiocrys ~s . anc;l mafic · eyes. . ·· 
\ . .. ·. . • • . • . • . ,· • . : ·.. ~ •. • ' ' . ' ' • 0 ' • • • • ' ..,. 
Fig •. lOi; 'sketch· show'~·g~ · th~t th.e ··elongat,:! ~h~p~ of ~enolitl~s 
· · · ·. · · in .- th~ Long· Island 9n~:d~~ is_ pat't~Y- p.,rimary·; : . 
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F:l,g ;' 102:~- - -Field _.-~ketches ._sho~ing (a) . a · xe~O.lith .-- o'f: L<;>ng' ~sl~d ·. · '365 
.. ·_., •. · .. ~: _Gneiss· in ' Porphydtic Mi~rograriite _' ,~n~ (b) a ·.pegmatite .. · 
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-.:_.. 
.- . •· dyke in· .. the- Long Island· Gneiss truncated by the"-.:., · ··• . 
.. ~--~.~ .· _ Porp~yrit:t_c .'W.cr<?sranite< ~- . · _ ··:•' . · - .~ / · 
.· . - . . ' . '. . .. ,. 
·~ Fig_/ 103: . P_o~hyr:j.i:i~ ~crogranite_ ~~~~aining subhedral~ s~e~ · 
-... .- : . · ·wha:t ~oid p1ag~oclas~ 'phenoc:Y!sts in : xeno~orphic 
· .-.. ..--- . ~ • ptierocline-plagioclase-;quar:tz _gr~tind~s. _ . , . " . 
\
-1* . ' -~ . ~ . : ~ - -
( - t" • ' 1 · l - • I'~ • l. •· ,· •. • • ' 
F.ig·~ 1104,. .,Lotaf! non-po'rphy'ritic par-t of · the 'Porphyritic 
· · · . . Micrc;>granite. _ " . · · .. _ - ~ · · 
' • -
- • •• • ,~ _ , : • • ' • ..., .,; • • ; '03o • : -~ . • • • 
~:·,>. ~ ·· f.ig. 1ilb5~ T~e Monzonite. 1 
'- . ... , ., o • • I , ' f • ' ~ • (I . "/;.. \ 
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?~;> . ,, ·• · · -."~ ... 'l · : • . Fig ;:-106 .• :ua~-lying _ .n~~-~eined dior.~te ·ciyke. ·'showi~g-·maigin:~l -
:~:·:.: .. _ ·. ~ .- -. " .,. · · ·· · · ,flaw..;banded - z~ni{ and~ cenJ:,ra l-· net,_v~ine'd · · {,:ortion. · 
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Fig~~ 109. ·Tbe .·D1-n2 Nakit Sl~de· forming .contact between the 
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·J!'ig. 1io; T~~ ."!Anderso~ Spl _ Y:~ .of . the. Nakit Sli~e :_ 
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· · . .. : .-F·ig. · lll. n1-n2 shear zones s~upting banding in a~phibolit~c 
· gneiss~ of the Hoped le .c~mplex· _witl\,i,n 60 m ..• of the;: 
·-·"·• ·.· "Ande1;son Splay" .of the Nakit S_lide, · i 
. ~ ~ 
. ~: 311 \ 
Fig. 1~2~ · coa:rse muscovite sc!Ust iO the witch Lake Slide zone,. 371·' 
. . 
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. Fig. 113. ·:b~ -- epidof~c boudins ' in. the Lime~-~one LakEt Slide .• ~· : 
. . 
Fig. 114. Transposition of Hopedaie· Compl~x·into 'streakily 
. . .... , .bandeii rock in contact with hornblende schist in the 
. \ Limestone Lake Slide·: 
. . ' 
: . Fi~:. 115-, Thin section of splay of 'the Limestone Lake Slide 
" . . ,showing sillimanite (fibrolite';.. dark streaks) concen-
. tra~:~ed \.on· mic.rosc~le n3 slide·. . . . . . 
,P r " I ' " ' • ' ' 
·ng. 116. Isoclinal F3 microfolds ·in tourmaline.-riah bands 
s~ow.lng. s2'··· . . . ' ... ·. ' : . . · . .. • ~ 
. \ . . . . . 
Flg:· 1.17. Qua~-tz-fel~par-epidote myl"Onite : in :a .spfay; oi the ·-. . 
. · Limestone Lake Slide :cutting conglomerate at Kiwi Lake. 
' • I• ' ' C: 0 , 
Fig.· 118, , intensely ilittened ·i.o~:f:i...J:sland Gneiss on the : edge of 
· . ' the Watts. I.~ke Slide. ..r~ · 
"' : . 
Fig~ 119·. Boudi~l'lged pegmatite bodies in the· Met.'asedim_enta-ry 
Formation along the contact with the Post Hill Slide · 
(\dark outcrops on' the shore are horn'blend'e schist)/ 
,' ' II , .. • ~· 
:Fig. 120. D2. pegDJatite boudins and iS{)cl:i.nal F2 ~olds· that have · 
been Tef{>l:ed' by F3 ··~olds, producing·· '17pe III. interfer-: ~n~e patterns, . ·· · . '. _ . · . . . .q 
·"' 
;F;f,g, 121; Isoc1itiai F2 folds ··in band.ed tufl'adjacent ' to thEiC·Naki~ 
. Slide, ; - , ·• - ·~·. ' · ·. . \ . .. . . 
.. . ·• . . . . \ ,'. ' 
· Ftg·, J,22, · B~ded tuff adja~ent to the Nakit ·slide showing a late 
·· • • . .' "-., - jj~ slide. that: ·post-dates :F2 ~socl~nai folds, . · 
. . 1. ., . : ; . 
12~3. Tight Fj fold~· in_ ·the-~tase~imentacy Fomtion. 
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Fig,' . 128. · Fieid .!3ket~h of gabbro ~kes truncah~g ·s2 '·and occ-
"~pying the axial 'p1ap¢s .of ~3.f<?lds i_?. s:l • . ' ·. 
.. F 
··a29. Postuiated · origin of tl,le Post Hill,. Fold. 
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, ,· •• ' • • 1 
. · \ . .. . . : · ~ · Fig. ·3Q, Intense· S4 .developed. as a fine transpositional -lam- · 
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. Phgiocla~e. (An 3'2,....38) ··and quartz . occur· in a -mosaic of .xeno- . 
uxirphic cryst'als 0:3·- 1.5 ~. in diameter • . G~~in boundaries vary 
from indent·e~ to curved" and in plac~s the mosaic isrbpoly~~nal. ·· 
• : · Twinni~g in the p':iagio~:ia oe Cry a to).o to not ~romin~but·. ~ha t_w~ich " .. . 
is developed is . on tfre.4J.~ite and Pedcline laws. Gliae t nning · · 
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is - common and is distinguished b'Y n~rrow ~edg~...:iilce twin. l ame ·ae ·. 
v' ' .. that are . oft~n sligh't4_y cu,;~d, .and undulose ~extinction lS ~i.de- . 
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spread . . ·The quartz grains are strained and sh~w- .sli ght preferred 
dimensional' orient ation. ' ' 
--:~~re K~fel~spar._ !!ryst:ls are co1mnonly · ~twUmed :and fare · . ·. 
·sli ghtly perthit~c, ·_ In some band~ , of ·granite gneiss K-feldspar i s 
oi' . .-.:: ' · . ' \ . . 
the .dominant feldspar • . -~· may. occur in relict porphyrob~ast~ or -
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enomorphic aggregate of untwirined , 
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) . . -- . . ' . . . Irre~ular ~enseo of myrmekite are cOn:mion . in ·the\banded gneiss . ·\ 
.i . • . . \ . 
in pJ.aces; Worm-like quartz blebs.,._f.prm a ~ypical . myrm' kite pat'tern 
.and extiri/ui~~ simul~a~e~~sly, 
a;e included. in a fine-grained 
-· 
but unlike T~l JliYTm~kit _ , _they· 
mosaic of three or four plagf clase . 
' ,' •I 
~Fains that __ ..are frequ.ently twlnned • . It .is s~ggested that -the .pl -~· .. 
clase host of.,a normal myrmekite was broken down to' a mosaic ~uring ....... 
. . . ' . . . 
the .last p~e-~ufsonian defo~tion: re~~e~~~te~ b¥ .the 
The _biotite is pleochroic most commonly in.A>iive 
biotite fabric. 
~ . . ' . ' 
green; · but 
also ~n· brown and red brown.' , It is thE; · dom~nant arid usually the 
1 
• -"').· • t • I · 
'only .111;1U,c mineral, arid occurs in flakes 0,2- 1.5 mm. long ~ith a 
. . - . . . . . . . ·. r ., . 
. preferre:d. orientat\m· ~aub~parallel ,;to the· banding, · It shoWS no 
• • t, 4'0 • • • ' • 
. . ... ' . . . 
· evidence of ·any ea.rlier· growth ._stages, but a l~ter ·growth' stag~ is · 
. ' . ' ·, \ . 
. :_ · se.~n ~here ~he H~ds.~n~an ·s3 · ~-s \\ev~lop~d. · .... 
The horn~len~e is .p~eo.ch~o~\ in:c X, yellow; Y.' ol:ve green; . , 
· '( i, blue.:..gree~~!d occurs -in. P_!i·:l·s 0.3 ~ 1.5 .ems. long that; are 
">' • . ' .. . . \ so~~ha,t irregu r as · 'e p'I'ism fac s are not well fo:med when in 
cont4;t With t~ldspa~,. Ther~ is no ~~idence of rep:/a~e.;...,:' of \ 
· h9~blende · .. l;>y biotit~ ~here the two mlberals are Juxtaposed; \ 
" . . ,. .· \ ·· ~ . . · . . . . . . ... .. . 
.. ... . . 
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are as~ociated with the ma~i'c-l~ich bands, · and the . epidqt~o ws 
: idiomorphic _form. whe~, includ~~ in ·or i~ :\ontac~ wit~ piotite. · 
:-Sphene oc~urs in: ·small droplets and; r~re \idiom~rphic" crystals, . lUtd.: 
' ,•t I ' ..... ~·, .. . ' ' _. ~ \ ·, ' ' ' ', ' ' .~, ' ' ~ • ' , 
·toge-~lier with very. fuin~r oopaq':'~~ :i~ . associated with the. ma.fic.:.r_ich 
.bands. . .. . . . ~\ · ·: .. 
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Both· the concordant amphibolites ·and .com_plex. bo'udins are tex- _ ;, 
. : . . . .. ~ '")• 
... . : 
furaliy similar and consist . of 40% - . 80% hornblende . it:t subidiomorphic ', .' 
pds~'· 0.;3 :_ -'1 mm. l~ng showing a weak. tJl ~~ood --~re_f~rred ~;.i~_n-~a~I~n-~ \ _'' 
• • • • • • • 0 l · 
with calcic oligoclase ·in xenomorphic · ci"ys tal~ up to · 1 mm •. ·in diameter· · 
s~o:i~g :u-· ~o~n::= . ~~r· amo~~~s· of\ quartz. occu~ in 
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.. -
. . ~ .' ' . 
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.. . . ' 
. -.. ::/ , i . xenom::h:::::::::O~:dw~~ ,:· .:d::::::~ic ~che~\· i~ t'he gn~i>se~ . 
.The plagioclase ShowS. the s8me t;pe, of .twinning as ::~.'sneisses. 
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· · and .nor:m~, -~oning is well developed :i.n · ~he boudfn~-Sph~ri~ . ~s · the. .. 
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·· most common a,c'cessory, and occurs as r .9un,ded gra;t.ns . ·. O ~ l ·mm: i n 
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diameter that may, be ~venly sca ttered or -in · trai~s par~llel to the· 
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.It is frequen~ly : ass6ciated witb xeqmno'i·pliic grains .of 
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f.ab,;-ic. ·. 
' '" magnetite . or· ~l~tmite up to 0.3 mm. in size. 
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·calcic oligoclase; qu~iu · and biot.ite; apatite, orthi fe, ·ep£dote · 
' ) . '' 
-n... . ~­
' ·· 
and magnetite are·-pre.se'nt . .in accessory amount;s. . T~e ·cr.udE! gn~issic.: 
. a~pec~ often.' apparen~ in' ~_outc;~P appears ·to 'result 'from.· the ·break-
.. ' . . . '• ·' . . . 
·<iown and f.l~ttening · o~. l~igei:: plagioclase phenC)cryst~: .of po11>hyro- . 
. . . .... 
blast's. '":pl~gioClase · and ~ quartz <>'ocur- -~t; x'~J:.l~o~phfc ccyS.ta~s - up_ . 
to 2.5 ~··-in cii~meter \and ~ave ~t'ldent~d - or ·~u~ed' .grain bounda.ries~ 
· The q~uirtz ·-.cr)rs.tals . are strained. and commonly elongate with a 
. ··<iimension~l orienta~ion par~llel · to tbe biotite · fabric. 
. . . . . ' . 
' The plagio-, 
.. · Clase ·shows glide twins, ~ut twinning .is not 'common. :Reverse · zoning 
, . .fii, · . ' . " . . . ·. . • ' : :•' . ' ' ' ' ' .· ' ' . . ' . .. . :. - ' . ' . 
·- :· is developed ·and a. type of' oscillat:i.ng .zoning is also seen with _cores 
. . ' . . .. · . . .. . ' ·: ·' . . . . . ' -. 
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MAFIC · VO.LCANIC FORMATIONS · \ · .. . ;~ 
. - - .. '\Th:~ . '-;lndeforied·~. - foliated ?and hornble~de .schi~t ·fa i~~ -~i:e ali , :· . :: · .... · : -·.· ?~ 
' .· ~),~~~~~d domin8ntly .Of imphibole (70%) ana ' plagioel~se 2~%, An 40) . . . . · .• - ;~ 
w,i~ m~-~-r .'quar~·z· and accesso'ry magnetite, epidot e and s .;hx~. . ' ;_:· 
Tw: variede.• of . ~bib Ole o~eu~: a Pal_e greeD ~YP\ n 'b;~ un;- , • ' · :~ --~ ,.· ... 
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:, . . \ I .~: ;(t: . . ,·· ~. . ' • b"ol e in : he fo~tated' pill~ la~ss and hornblOride stbis ts. r~ f~mer < :\ '), 
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. . ,is pleochro~c .in: ·x = · coio~rles·~- or pale yellow;' y and z ... _pale ~~ee1;1; 
it is: optic~lly n~gative' and res.embles actinolit·~, but h~s an· 'exfinc- . 
. . . . .. ; . . . ' ' ' . •. 
.• 0 
. ~mber of .·the tremolite-actinolite series . (in.aximum. z: c = 20~); . it 
. ' . . . . . . .. · . . ' ) ' . . . 
is ~r~bably ari'-a'ctinoiit:~.with scime, h~~ble,nde '· i~ · ·solid solution. 
:r"he green amphibole.fs" ·plecfcbro~cln ·:x,,p~leyellow; 'y_, ol:ive green; · 
. z, blue. green· or green; · and is opt:i~aiiy riegad.ve;_ · it .. is prob-~bl~ a · 
~ . " . . ' . 
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· _- commo,n·. hornblen~e .• 
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. \ :(i) uOdeformed _p.:Ulow lavas 
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The ·undef6rmed pillows have ·an isotropic fa·b·~,ic of ' felted 
. ' .. . . ' . / . ~.. 
. ~ale. _green pleochroic -~ th in.ters.titiai' zoned 
~nd, -~~tw~nned _PlB:gioclase, :·and ~cattered· s_ubi~~~m ~~- :-a~e . . . 
~ green amphibole porphyroblttsts (0.1 mm.). overgrowing t e fibrous 
.' ·\ . . :. 
~ ' I : I ' • ~ ' ' • .Ia •-
• - .. . amphibole of. the groundma.ss (Fig. 136) • Scattered bl~bs· . up to 
. .. '. . . . . . . ,• ·- . ·: ·. . . . . . 
·. · · . . ·· 1 mm • . in .di'ameier. c~mposed of· .. a aubpoly~onal m~saic ·· of twi~~ed 
' . ' . ·. . .· . 
d 
. . . . 
. · untwinned p_lagiociase '(.An 40)"' and qua.rtz appear to represent relict 
. ~lo~ro.-pbenc:>crys_ts. The chill~d__.ln;<lrgina· of the p~116ws ~re ~o~o,sed 
· almo~t. 'excluaivi:d.y 'of radiating Clusters · ~f '·fibrous ~phibqle .ri_nim~d 
· ~· ~ 
by 'dr's~ontfnuous t .rains· ~f~ finely divid~d :epidote and sphene. and 
. . , 
·~ . . ··. 
overgrown by ' randomly oriented ' idiomorphic amphibole . porphyroblasts. 
' . . . . . ' . . . 
M~i:e~ial .fnte~itial ·_td _ pill~ws is repr~aent~d by a coarser grained · · :- · .. 
<?·2 - .·0.5 mm.) xenomorphic to su_b~olyg~nal mosaic of .plagipclase · . .... 
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- ----···-- . -· -·-· ·-:-=.-- -- (An ' .46) _ ~nci-9~~~~:~;~~~ unor:i.ente~ a,c-tinoll~ ~hib'o:~:e ' prisms u~ 
to .5 ;,.. , long. The r;il.itively co~rs~ textore;~·thi• .;,.;r.,;,mg 
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· materiai ·_is_ pro~ably due to gre~ter-. av~ilabil~:V. of v_olatil,es in 
' ~........ -< " 
the pill~w interst~ces during metaJDorphism. · · -
. " Q • 
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{ii) ~ Fol~ated pillow lAvas - -·· 
• f", ' 
The ' hornb1ende is subidtomorphic, ·o~.l - 0.3 mm.- in grain -size_ : 
' _.,.. . · .
. ~nd · shows a wl;!akly to strongly ·developed pre'fe~red .orientat-ion · tha~ 
' , /. ' . . . . - ' ·. 
· defines the L-S tectonite fabric~~ The pl-agioclase (An . 40) is generally 
., 
.. 
I : , 
. zoned. and shows· a subpo,lygonal disequilibrium fabric with cu'rve-ci' , . . 
: • • • • t • .. .. ' • • ' • • • \ • \ 
. and inde-finite ·graitl- boundaries. About 10% of-.tbe piagio~lase gr.ains . · 
. ·' \) . . 
. ' . ~ . . . ......-- .... . 
are twinned on the _albite .and albite:-pel:'icline lowa,, and ther¢. is ·-· .: ' · · .. 
.- ll" ~ > . 
_. :. ~:~rtia~- ·a~~·i_c:~tisat:i.o~. in · pla_;es ·: ';-< :>. 
. . _ . ' -The . cpiiled ~rgins . . o~ pillows . ate -eyharply 
··, . .. 
.·,. .. ,,-· 
defined zone~ 3 - 5 · · · · 
. ~ .. ' • . . . ., : ,. ,,.:;;:::;- ' .-· . ' . ' 
:. -';/ ~-._ th~ck _  c~mp~.~~d . ·'a~most . -~ntirely .: of .. subidiomorphic ~;~ ~lende . . . _> 
cryst_ala sl-ightly coarser that those 'Within the pillows·. A coarse 
·• 
1- •. . . . . , 
agg-r;egate .of epidote _and minor diop_sid~ occupying pi,llo~ intersteces 
~was noted . . south of I~da Lake. · .The epid~t~ -is : tn granular and 
. ~ \< 
prismatic form wlth 'crystals ~p to 1 em· • . ~n diameter,· and it · shows 
: ·undulose extinction indicating. st-rain~ng· ... ·. ··The diopsiqe in:t~r- . . ; 
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. . ·An ~3- biotite"':se'ri.cite' ~oli'a~ion rr. 2 _mm. wide. o~curs_ :in 'pisces_; 
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~e: b;f.~~He -PC?~t:-d~_te~ a~d ·. r.e~:ia~~s · .. th~ ho~blende and se~icite. i.s . · . . · 
... . . .· ' ·~ ~ . ·. . ~- :' . ·.. . - . . .. . ... ·. . . ·:- ' . . -.. . 
interlea\re.d wi.th the bi_otHe~ :·.Rusty weathering chloritised . bioti.te .. 
- . / . ' '• ' . . sc~if:it. ~~es · ~f·:· D.3 age -·a;~. ~1~~ _c:o~o~-:· ~arthed!l~ - ~f {-Na~~-- ,~~~ :a~d· .· 
:· a~e -~p· - .:~ 5_ -~~~ ;. 'wid~ -~ ~ ~~licltFJ ·~~ b~_oti~~-: ~--a~~ ··s_~-ggen~t~ :_we~e~ ' -~f. .. _:·. 
· !~tile ' i~~iuded rn .the chl.or;it·e'~how thit :the .ch::J.orite is·· ,·diaph- ,_,.. 
. , thor~~i.c .af_t~~--,b{o·~·i te (Tli1~y--, .'19~S) ·~· · I~ .- ~hea~ 1 ~on~a~, ·· xe~dm6~hi~-:·, . . , 
., , . . . <s . , ' . : .' . . . , . : ._. ' 1 . , .· . . . . . . 
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.. ·? 
· ·.: :' . - to · 2'5% . of t:l:te . rock, They include fi.ne "droplets" ~{epidote 
• .. .. ~ .. : • ·~ : . . J . • ' 0 - ..... .. ,. ' .. . 
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'•; c~ ,fc- .. ~ • ":. · • • • _:, • • , ,! • · .~ .' , . . 
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..  ·t; ~· ·. ;: ... ;.'~>.'_-;_:-·· :·<, · o .;. · .. . '/ ., ; .·. · . .: .· o·. ~ ::·; ... , ·, .. • ./: ~~ 
, :prefert:ed. o~ientation; ·· occasJ,onSl ·porphyroblastic .amphiboles. (J: mm..:) . ~ ./ · 
cr . . . ' .. •. o,• .. , : .... · , - \ • ' :~ .":'. ..· .. .. • .: ' " ' , • .- . ',..• . ' :.., .'; ~. • • . ··/ : ~-~ .- ··-~ ·· 
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_ . .-~ ~ "MP~ .. ~~e.?.~~ . ~.thwart~ . t~~-~-~-~ fab~;~ .. ~ ~ }~e~·::~ibol.e-:r:l.c~ . ba~~s· __ in , ~- · ~:: · .. . /: ·:·. __ ~ ~ :: 
. ·_ · ., .. the-Post }iill' 'AmPhiool:lf!e': that may. ·:represent · ch~lled pillaw 'marg:lns ".....-::""· . . . · ... · .-. • 
. / .. : .: , : . · . ... -~ ·-~. · . , . .- ~·:. · .·-G - .· ·".: .~ : : ... :': ~- ~ . ,. ~ .. ·. -~. . . . ..... ... .. .':.., . · ·./ ~ . . 
· · '• cons~s ~ of ~9-~b~ende . w:l
1
th. !lP?XoXtmat~l~. 5~ · py~i~e .: .' The ho~b-Fe:n·de ·· ' · ~ - ·:·· 
· . 
v~rie~ from o.J · -~\-~ . . ,i~:. ~~a~n '·~iie· ; " ~ti~:;··~~u~r: ;-r;isms. are &i~gned .. - .. ·:: 
: · ·""'t . .. . : · \··· . . , o .'1 . · o --·:· - - ·.,_-
;!.~. ·S2·. ~ii; ·~h~ ~~~ger on~~- .:end _to .~OS :~da~~- ~h~ae·. an~· .. :o b~~ ra~~'?m_ly . o. ~>. ·.: ~ ·. -<:. 
·' 'ori~~_ted {Fi_g;· . ~9)\ . .. :~?,rnblende'_ ~.ri~~ '(o:2 -mm,).'·ais6 ~oc~~A :~1igri~d . . 
o , 
' - • • . ' • 1 : ' ' ,_ • , • ~ • , : ' ," '• ' _ J •. I " ' , , t/1 ' ... , "";'". "; • : • :: 
_.·.· :· ... _  .- _: :· . · : _ ::1.~ ·;:~~~: axi~,l' ~1anes : _o~- sfin~s,:· t~ric~ tins , t?~· a~~-~bol~s -~~~:~~~ -: -;. _ 
-~ _ · _ .: ~_ to ~'s·~. ,_··:: · · ;- . ~ -- - · , · • • .' ·~ _. · -- ·; . ......-:- _ . . ·· • . .- · '' :.-. •· ... 
...- •I" . · • • ·• ,? . '· .. • (·· . . ' ' • 
.. . .-·· > ·. : : · . < ·.~.e , p·lag:i.oci'as~ _tog~th-r~ ~it:'~ ~:lpor -~uartz ._h~~ ~ubpoiy~oh~1- ~" :-: i· · 1 .. ·, • 
!-· ·, . • .- . i, : . •' . .-. . . . . . •. . • . . . . . ::: ·.' : •. . I ~ I -; ;_. _.::.::>;:.· ~ :::· 
· -:~- .- gtain .boundaries . wi_th : other pl:aaioclase gra:lns ·but q,as st_raight . _,, .. 
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bqunclat:les deve1op'ed against · amtihibofe facies . .. :I;t occurs . :tii 
, • , , I • o , ' • I ~ f , 
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• ' : , • ••• , • ' • • • • • - ; , ' ., • ;, 0 • • • • • • 
evenly distributed, grad.ns · and al~o . in. aggregat~s in thin _hair! line: 
• • • 'v, • -
streaks 1 4 mm. long · pararl1~i .~;o s';, the · lattef' g:lve~' the . fabric ' ... · . ,. 
'I ' ~ • h 
-·its _lami~a.r asi)~ct in _:hand Sp~~i~~n :ana may · j-epTes~·t ·. fl·att~ned·· 
- . • • • ' • .. .. ~ • .... ~ • • . ' ; .. : ....... ~: •. : _ 0 . : ., ' • • : •. .. • - • ' - • . 
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Fig. 3. Banded gneiss of the Hopedale Complex. 
in band of amphibolite beneath hammer. 
Note incipient boudinage 
Southwest of Unlucky Head. 
Fig. 4 Early migmatite (pale grey with leucocratic patches) in contact 
with biotite gneiss, both cut by Unlucky Head Migmatite on right. 
Note truncation of a penetrative fabric in the early migmatite by 
the Unlucky Head Migmatite. At Unlucky Head. 
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Fig. 5. Foliated early migmatite in the Hopedale Complex. Note the two phases 
of granodiorite (pale and darker grey), cut by a vein of granite 
related to the Unlucky Head Mlgmatite. Southwest of Unlucky Head. 
Fig. 6 Isoclinal folds in leucocratic bands and segregations refolded by 
folds related to a penetrative D-1, pre-Aillik Group fabric in the 
Hopedale Complex. Note the strong mineral and stretching lineation 
parallel to fold axes on the lower right. 
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Fig. 7. Lens-shaped pod of gneiss within banded gneiss of the Hopedale Compl 
The foliation in the pod is oblique to the gneissic banding. In a 
raft of Hopedale Complex at Unlucky Head. 
Fig. 8. Boudinage of gneiss bands in the Post Hill Slide. This is believed 
to represent an early stage in the formation of pods such as that 
in Fig. 7. Shore of Kaipokok Bay, west flank of Post Hill. 
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Fig. 10. Undeformed pillows in the Kitts Pillow Lava Formation . This outcrop 
occurs 50 m. east of the Limestone Lake Slide, illustrating the ex-
tremely inhomogeneous nature of the deformation. East of Kiwi Lake. 
Fig. 11. Pillows showing northwest facing tops, close to the northwest 
contact of the Kitts Pillow Lava Formation. Northwest of Knife Lake. 
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Fig. 12. Zone of n2 tectonic banding and schistosity in Kitts Pillow Lava 
Formation. S3 is axial planar to open F3 folds in S2. 200 m. 
north of Nash Lake. 
Fig. 13. Iron formation, consisting of thinly interbedded fine grained quart 
(metachert) and black magnetite-amphibole rock. Note evidence of 
penecontemporaneous disruption of beds. Kitts Pillow Lava Formatio: 
Inda Lake member; 300m. northeast of Knife Lake. 
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Fig. 14. Metachert consisting of pure white fine-grained quartzite and grey 
magnetite quartzite, showing penecontemporaneous soft-sediment dis-
ruption. Sz is defined by faint dark streaks of magnetite (on a mm. 
scale, center of photograph) axial planar to open Fz folds. Kitts 
Pillow Lava Fomtion, Kitts iron formation member; southwest of 
Luncheon Lake. 
0·2mm 
Fig. 15. Amphibole porphyroblast containing abundant minute opaque inclusions 
defining S1; Sz forms augen around the porphyroblast outside the fie : 
of view. Kitts Main Zone, at the Kitts Prospect. Plane polarised 
light. 
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Fig. 16. S1 defined by minute opaque rods included in MP1 amphibole porphyro 
blasts around which Sz (defined by hornblende and biotite) forms 
augen, North Showing, Kidney Pond. Plane polarised light . 
0·2mm 
Fig , 17. S1 defined by minute opaque rods included in a small MP1 amphibole 
porphyroblast that in turn has been overgrown by MP1 garnet. Kitts 
Main Zone, at the Kitts Prospect. Plane polarised light. 
~ 322 -
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Fig. 18. Narrow MS2 overgrowth on an MP1 garnet porphyroblast. A straight S1 
in the MP1 core (just visible~ aligned NNW-SSE) is continuous with 
curved Si trails in the overgrowth. The external schistosity is 82. 
Semipe1itic schist~ Kitts Main Zone, at the Kitts Prospect. Plane 
po1arised light. 
1mm 
Fig 19, D2 boudin of coarse-grained, strained diopside crystals. The dark r 
represents marginal alteration of the diopside to amphibole. The la 
inar foliation forming an augen around the boudin is S2; the dark 
laminae are composed of amphibole and the light ones of fine-grained 
epidote, quartz, feldspar and sphene. Gear Showing; partially cross 
"""' 323 ..., 
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Fig. 20. Laminar s2 (NE-SW) cut by s 3 (NW-SE) with both overgrown by MP 3 andc 
lusite porphyroblasts. An MP3 garnet occurs in the top left corner. 
Semipelitic schist. South Showing zone; just south of Limestone LakE 
Partially crossed nicols . 
Fig. 21. 
. 1mm . 
Idiomorphic MP3 andalusite porphyroblast post-dating S2. 
schist, South Showing zone; just south of Limestone Lake. 
crossed nicols. 
Semipelit : 
Partiall~ 
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Fig. 22. Augen in S3 containing S2, in amphibolite of the Post Hill Slide. 
Field sketch; 600 m. west of Kiwi Lake. 
0·2rrm 
Fig. 23. S2 included in an MP2 plagioclase porphyroblast, around which S3 forms 
an augen. Post Hill Amphibolite in the Witch Lake Slide; west of 
Watts Lake. Plane polarised light. 
- 3 25 -
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Fig. 24. Detrital quartz grain with an authigenic overgrowth outlined by 
particles of graphite. Metasedimentary Formation; Post Hill. Plane 
polarised light. 
Fig. 25~ Interbedded psammite and semipelitic schist (dark units). The folds 
are Fs structures. Metasedimentary Formation; shore, west of Kitts 
Pond. 
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Fig. 26. Sketch of tabular siltstone clasts in the graphitic member of the 
Metasedimentary Formation. The flat ends of the clasts indicate that 
their shape is pri~ry, and indicates contemporaneous rip-up. Post 
Hill. 
1mm 
Fig. 27, S~ltstone clasts in the Metasedimentary Formation showing evidence 
of soft sediment deformation. Post Hill. Plane polarised light. 
1mm 
Fig. 28. Metasiltstone of the Metasedimentary Formation. S2 is the penetrative 
sericite fabric parallel to bedding, cut by a fine strain-slip cleavag 
s3 (E-W). Post Hill. Plane polarised light. 
~2mm 
Fig, 29. S2 preserved as an included fabric in an MP2 garnet. The top left 
part of the garnet porphyroblast is an MS 3 overgrowth, and the 
schistosity forming the augen is S3. Metasedimentary Formation; 
shoreline northwest of Kitts Pond. Plane polarised light. 
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0·2mm 
Fig. 30. Transpositional-type S3 fabric in which relics of s2 are preserved 
between the micaceous folia. Metasedimentary Formation. Shoreline, 
northwest of Kitts Pond. Partially crossed nicols. 
0·2mm 
Fig. 31. Transpos~tional~type s3 , kinked by S5. Metasedimentary Formation. 
Shoreline, northwest of Kitts Pond. Crossed nicols. 
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Fig. 32. Twinned MP 3 chloritoid porphyroblasts, and MP3 muscovite flakes. 
Metasedimentary Formation. Post Hill. Partially crossed nicols. 
Fig, 33. Conglomerate, with subrounded granite boulders and smaller clasts of 
pale quartz poTphyry, grey felsic, acid volcanogenic psammite, and one 
dark clast of metabasalt. Note the weak flattening, probably related 
to D~. Conglomerate Formation, northeast of Turnip Lake. 
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Fig. 34. Intensely flattened conglomerate; the plane of flattening is s 3 . Conglomerate Formation; Limestone Lake. 
Fig. 35 ~ Cross~lamination in banded tuff, showing tops to west. Banded Tuff 
Formation; 150m. south of Kiwi Lake. 
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Fig. 36. Pebble bands in banded tuff; S3 is faintly visible as a flattening of 
small clasts, dipping more steeply than bedding. Banded Tuff Forma-
tion; 500 m. northeast of Fiace Lake. 
O~mm 
Fig. 37, S2 in banded tuff defined by muscovite and minor biotite (NE-SW) 
cut by weak s3 strain-slip with MS3 muscovite flakes (M~-SE). Banded 
Tuff Formation; 150 m. south of Kiwi Lake. 
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Fig. 38. Thinly banded refoliated gneiss, showing detail of a minor D2 tectonicslide. Refoliated Gneiss Zone; shore northeast of Julies 
Harbour. 
Fig. 39. Banded gneiss of the Refoliated Gneiss Zone. Lenticular nature of 
the banding suggests flattening of early structures; D3 effects are 
negligible in this outcrop. Shoreline north of Post Hill. 
- 3.33 -
Fig. 40. Relic flattened pegmatites in gneiss of the Refoliated Gneiss Zone. 
D3 effects in this outcrop are negligible; the flattening is of D1 
and n2 age. Shoreline, north of Post Hill. 
Fig~ 4~ Grey homogeneous granite with pre-s1~s2 isoclinally folded pegmatite 
bands. Refoliated Gneiss Zone. Shoreline north of Post Hill. 
...., 334 !""', 
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Fig. 42. Augen of microcline in intensely deformed Hopedale Complex porphyriti< 
granite within the Refoliated Gneiss Zone. The fabric represents s1 , 
or S1 transposed into S2. Shoreline near Three Rapids Camp. Plane 
Fig. 43~ The same as Fig. 42, with nicols crossed to show the extent of 
breakdown of the microcline augen. 
Fig. 44. Quartzitic Mylonite unit in the Refoliated Gneiss Zone, showing the 
nature of the banding. North flank of Post Hill. 
Fig. 45. Contact between white Quartzitic Mylonite and quartz-muscovite-
feldspar schist. The fold axis is F2, gently warped by F3 . Shore-
line, northwest of Post Hill. 
,...., 3J6 _.-. 
Fig. 46. Tectonic intercalation .. of Post Hill Amphibolite and Refoliated Gneiss 
in the Post Hill Slide The intensely flattened folds are F2 , indicatin 
that the intercalation is of D1 age. D3 effects in this are insignifi-
cant. Shoreline, west side of Post Hill. 
F~g. 47. Tectonic intercalat~on . o£ Post Hill Amphibolite and Refoliated Gneiss 
in the Pos 't Hill Slide. In this outcrop intense D3 flattening of 
the essentially D1~D2 structure has occurred. Shorelines, northeast 
of Julies Harbour. 
1mm 
Fig. 48. s1 included in an MP 1 plagioclase porphyroblast, passing into Sz in the schist. S3 is a local crenulation at this locality, and is 
not represented in this thin section. Schist, Refoliated Gneiss 
· north flank of Post Hill. 
F~g. 49. Sl included in an MP1 plagioclase porphyroblast in the Post Hill 
Slide. Sz is the dominant fabric. Shoreline, northwest side of 
Post Hill. Plane polarised light. 
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1mm 
Fig. 50. Refoliated gneiss showing Sz defined by aligned biotite flakes and 
laminae of quartz and feldspar mosaic. This type of fabric gives risE 
to the intense laminar aspect of the Refoliated Gneiss Zone. Refoliat 
Gneiss Zon~; shoreline, east of Three Rapids Camp. Partly crossed 
Fig. 51~ Fine~grained sutured quartz mosaic with minor muscovite aligned 
in Sz. Quartzitic 11y1onite; north flank of Post Hill. Crossed 
nicols. 
1mm 
Fig. 52. Refoliated gneiss with S3 dominant and defined by biotite; the quartz 
and feldspar shows MP 3 recrystallisation. Refoliated Gneiss Zone; 
Inda Brook. Partly crossed nicols. 
Fig. 53. Unlucky Head Mlgmatite. An ovoid raft of Hopedale Complex gneiss in 
a neosome that varies from nebulitic (left) to schlieric granite 
(right). Part of another raft is seen on the right edge of the photo 
graph; note that the orientation of the Hopedale Complex banding is 
the same in both. Unlucky Head. 
Fig. 54. UnluckyHeadMlgmatite, consisting here of irregular rafts of 
grey gneiss and minor amphibolite in a schlieric granite neosome. 
West of Unlucky Head. 
Fig. 55. Unlucky Head Migmatite: here the rafts aremoreangular and agmatitic-
like, and the neosome is fairly homogeneous. West of Unlucky Head. 
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Fig. 56. Raft of gneiss in the Unlucky Head Migmatite showing diktyonitic 
structure. Note that the banding in the raft strikes east-west, and 
the banding in the neosome strikes north-south; this is a common re-
lationship in the Unlucky Head area. Unlucky Head. 
Fig. 57. Diktyonitic structure in Hopedale Complex Gneiss, in the Unlucky 
Head Migmatite. Note: diffuse granite along the kink planes; the 
sinistral style; concentric-style folding in places between the 
kink planes. Some small-scale shear zones can be seen. Unlucky 
Head. 
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Fig. 58. A raft of early migmatite of the Hopedale Complex showing 
diktyonitic structure that developed at an early stage, as it is 
truncated by the neosome. Unlucky Head Migmatite; at Unlucky Head. 
Fig! 59. Detail of a contact between a gneiss raft and the neosome. Note 
granitic material on the kink planes merging with the neosome. 
Unlucky Head Mlgmatite; at Unlucky Head. 
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Fig. 60. Small pod of gneiss showing sinistral kinking of the internal folia-
tion at its margins, a common feature of the rafts. Even in this 
small podtheArchean foliation strikes east-west, at right angles 
to the banding in the neosome. Unlucky Head Migmatite, at Unlucky 
Head. 
Fig. 61. A poorly defined raft of gneiss in very gneissic neosome. This 
illustrates the relationship between the ubiquitous sinistral 
kinking in the rafts and the transposition of the Hopedale Complex 
banding into the schlieric gneissosity of the neosome. Unlucky 
Head Migmatite; at Unlucky Head. 
~ 344 ..... 
Fig. 62. Disrupted amphibolite units "floating" in nebulitic neosome. Note 
how some of the original continuity is preserved. The cuspate 
contacts typical of the amphibolite rafts can also be seen. Unlucky 
Head Mlgmatite; west of Unlucky Head. 
F~g. 63, A cluster of amphibolite rafts in the Unlucky Head Mlgmatite. The 
large raft under the hammer consists of agmatitic or boudinised 
amphibolite, veined with pale granodiorite; this complex is thought to 
be of Archean age. The granodioritic material appears to have been 
remobilised, causing the agmatite to fall apart into separate rafts 
in the neosome. At Unlucky Head. 
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Fig. 64. Amphibolite raft showing typical cuspate margins. The narrow dark 
selvage is due to margina1 alteration of hornblende to biotite. 
S3 is seen as a cross-cutting crenulation cleavage (dark bands). 
West of Unlucky Head. 
F~g. 65., Large sca~e n3 kink folds in banded gneiss, with kink planes occupied 
by granitic neosome. From a 1arge body of Hopedale Complex in the 
Unlucky Head Mlgmatite; southwest of Julies Harbour. 
..., 346 ...., 
Fig. 66. Tight F3 folds in gneiss, folding Archean-age structures in leucocratic 
bands. Granitic neosome veins (extreme right) intrude the limbs of 
these folds parallel to the axial planes and to S3, here an axial planar 
fabric. Unlucky Head Migmatite, southwest of Julies Harbour. 
Fig .' 6 7, F3 fold in gneiss with dyke (right) of granit i.e neosome with concordant 
faint nebulitic banding, intruded along the limb sub-parallel to the 
axial plane. Unlucky Head Migmatite; southwest of Julies Harbour. 
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Fig. 68. Complex outcrop pattern produced by interference of gently plunging F3 folds with early folds in banded gneiss, outcropping on irregular sur-
faces. Granitic neosome is seen at the top of the photograph. In 
large body of Hopedale Complex; southwest of Julies Harbour. 
Fig~ 69, Complex fold geometry in migmatised gneiss. A north-south flattening 
parallel to a weak s3 is apparent, but in detail the fold patterns can-
not be explained by superimposition of several fold phases during homo-
geneous deformation. Great inhomogeneities in deformation are apparent. 
Large body of Hopedale Complex; southwest of Julies Harbour. 
~ 348 ~ 
Fig. 70. Chaotic structure in raft of gneiss in the Unlucky Head Migmatite. 
Extremely inhomogeneous deformation is indicated. Note the homogeneous 
neosome. Northeast of Unlucky Head. 
Fig. 71. Grey nebulitic granite forming the neosome of the Unlucky Head 
Migmatite. The ghost banding is subparallel to a weak s3 biotite 
fabric, striking approximately north-south. Northeast of Unlucky 
Head. 
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Fig. 72. Grey nebulitic granite, with faint regular banding sweeping around 
a raft of amphibolite. Unlucky Head Mlgmatite; west of Unlucky Head. 
Fig. 73. Homogeneous neosome show~ng a sharp agmatitic contact with Hopedale 
Complex gneiss. The gneiss does not show diktyonitic structure. 
Unlucky Head Migmatite; at Unluckly Head. 
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Fig. 74. Early migmatite of Archean age on left, cvt by the Unlucky Head 
Migmatite on right. The "early" migmatite (under hammer) has a gen-
erally paler neosome that has a strong penetrative fabric truncated 
by the neosome of the Unlucky Head Mlgmatite. West of Unlucky Head. 
Fig, 75~ Homogeneous Brumwater Granite. The dark band is a minor s4 zone of granulation. Shore northeast of Julies Harbour. 
Fig. 76. Brumw:ater Granite cutting D1-Dz banding in refoliated gneiss. 
contact the granite is migmatitic; note the similarity to the 
Head Mlgmatite. Contact of Refoliated Gneiss Zone; northeast 
Harbour. 
At this 
Unlucky 
of Julies 
Fig, 77~ Xe.nolith of amph~bo1ite and gneiss in strongly foliated (S3) quartz 
monzonite. Hornblende in the amphibolite shows marginal alteration to 
biotite, forming the 3 cm.-wide selvage just visible in the photograph. 
The fold is an F 3 fold, formed by flattening of an irregular apophysis 
of the xenolith. Migmatitic Quartz Monzonite; west of Watts Lake. 
~ 352 ~ 
Fig. 78. Laminar S2 is the Post Hill Amphibolite truncated by a homogeneous 
quartz monzonite phase of the Migmatitic Quartz Monzonite. East 
side of Post Hill. 
F~g. 79, Xenoliths of Post Hi11 Amphibolite in a homogeneous phase of the 
Migmatitic Quartz Monzonite. Note the sharp contacts, and truncation 
of s2 in the amphibolite. East side of Post Hill. 
...., 353 ,.., 
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Fig. 80. Microcline megacryst in the Migmatitic Quartz Monzonite. The micro-
cline is traversed by bands of granular feldspar, representing an early 
stage in the breakdown of the megacrysts. West of Watts Lake. 
Partially cr;ossed nicols. 
Fig. 81. Wispy rafts of fine~grained gneiss in the Migmatitic Quartz Monzonite. 
The very intense foliation, s3 , indicates proximity to the Witch Lake 
Slide, some 40 m. to the east of this outcrop. West of Watts Lake. 
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Fig. 82. Mylonitised (S 3 ) quartz monzonite on left, in contact with hornblende 
schist of the Witch Lake Slide zone. The contact is below the head of 
the hammer. The hornblende schist is extremely attenuated Post Hill Am-
phibolite, here ·only 30 m. thick, showing a laminar S3 with relics of a 
transpose~ laminar S2. Southwest of Witch Lake the quartz monzonite is 
progressively transferred to mylonite of the type seen here. Southwest 
~~g. 83. Myion~tised quartz monzonite from a mylonitised zone close to the Witch 
Lake Slide. The very fine-grained quartzo-fe1dspathic mosaic shows some 
sutured grain boundaries; fine biotite flakes from the dark folia that 
define S3. Migmatitic Quartz Monzonite; northeast corner of Witch Lake. 
n 355 ~ 
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Fig. 84. Mylonitised quartz monzonite from the contact with the Witch Lake Slide. 
Note that S3 is locally a strain-slip cleavage, indicating composite 
development. Contact of the Mlgmatitic Quartz Monzonite; southwest of 
Watts Lake. 
Fig . 85. Anastomosing mylonitic D4 shear zones cutting quartz monzonite that 
shows a weak penetrative S3. Migmatitic Quartz Monzonite; Witch Lake. 
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Fig. 86. Kitts Metagabbro, showing poikiloblastic tremolite-actinolite crystals 
and heavily saussuritised plagioclase. Southwest of Kitts Prospect. 
Crossed nicols. 
1mm 
Fig. 87. Corroded quartz phenocrys~s in a quartz porphyry dyke. North of Kitts 
Prospect. Partly crossed nico1s. 
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Fig. 88. Amoeboidal garnet porphyroblast (dark) overgrowing corroded quartz 
phenocrysts in a quartz porphyry dyke. Northeast of Kidney Pond. 
Partly crossed nicols. 
, 1mm 
Fig. 89. Chilled contact of a syn-D3 gabbro dyke with plagioclase phenocrysts, 
sharply truncating 82 in the Post Hill Amphibolite. D3 strain is 
negligible at this locality. Southwest of Post Hill summit. 
" 358 --
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Fig. 90. Relic ophitic texture in the core of a gabbro dyke that is marginally 
foliated by s3 . Pyroxene is pseudomorphed by amphibole. Witch Lake. 
1mm 
Fig~ 91. Flattened relic igneous texture in the weakly foliated margin of a syn· 
D3 gabbro dyke. The lensoid feldspathic aggregates represent broken-
down plagioclase laths. Lensoid hornblende aggregates represent de-
formed pyroxene crystals. South of Post Hill Summit. 
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1mm 
Fig. 92. Hornblende schist in the margin of a deformed syn~D3 gabbro dyke. The 
schistosity is s 3 ~ West of Witch Lake. 
Fig. 93. Plagioclase Porphyry intruded by the Long Island Gneiss. Plagioclase 
phenocrysts are not abundant here, but they crowd the rock about 5 m. 
to the northeast. South of Turnip Lake. 
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Fig. 94. Euhedral saussuritised plagioclase phenocrysts in a hornblende-
oligoclase (-minor biotite) groundmass. Plagioclase Porphyry. 
South of Turnip Lake. Plane polarised light. 
LEGEND 
~ Long Island Gneiss 
~ Porphyritic metadiabase 
--intrusive contacf:.,...__ __ _ 
~~~ Amphibolite, la~inar fqliation 
~ ~ Altered gneiss w. shear zones 
~ Banded Tuff Fm. 
N 
Hopedale Complex: 
Bedding 
Gneissosity 
· Foliation 
Shear zone 
Strain- slip 
cleavage 
200m. 
6 
I 
6 
6 
I 
2 kms. 
Ander son Splay 
Fig. 95. Detailed geology of an area northeast of Gear Lake, showing the 
intrusive relationship of the Long Island Gneiss to the D1-D2 tectonic 
slide (Anderson Splay). 
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Fig. 96. Irregular contact between Long Island Gneiss (pale) and metadiabase 
(dark). The intertonguing suggests approximately synchronous 
intrusion of both phases, as isolated bodies 0f the metadiabase occur 
within the Long Island Gneiss (see Fig. 95). 2 kms. northeast of 
Gear Lake. 
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Fig. 97. Sharp intrusive contact of Long Island Gneiss against fine-grained white 
psannnite of the Banded Tuff Formation. The penetrative fabric is 83; 
notedark lensoid xenoliths in the Long Island Gneiss. 2 kms. north-
east of Gear Lake. 
F~g . 98. Th~n section of Long Island Gneiss showing saussuritised plagioclase 
phenocrysts wantled by microcline. The dark areas are hornblende-
biotite aggregates. West of Marks Bight. Crossed nicols. 
~ 364 ...... 
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Fig. 99. Mlcrocline rimming a saussuritised plagioclase phenocryst in the 
Long Island Gneiss. East of Kitts Pond. Crossed nicols. 
F~g ~ 100 Long Island Gneiss, showing typical mottled aspect caused by feldspar 
phenocrysts and mafic eyes. The even penetrative fabric is S3. In 
this outcrop an early pegmatite vein oriented perpendicular to the plai 
of flattening has been buckle~folded. Homogeneous deformation of the 
Long Island Gneiss around it is shown by the curve in S3. Shore of 
Marks Bight. 
mafic xenolith -
-- --
30 ems 
Fig. 101. Sketch showing that the elongate shape of xenoliths in the Long Islan 
Gneiss is partly primary. The long axis of the clast is at an angle 
to s3 • West shore of Marks Bight. 
N 
t 
.. . . ... ... 
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(a) (b) 
Fig, 102. Field sketches showing (a) a xenolith of Long Island Gneiss in 
Porphyritic ~crogranite and (b) a pegmatite dyke in the Long Island 
Gneiss truncated by the Porphyritic Microgranite. West of Swell Lake. 
'"""' 366 "'"' 
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Fig. 103. Porphyritic Microgranite containing subhedral~ somewhat ovoid 
plagioclase phenocrysts in a xenomorphic microcline-plagioclase-quart 
groundmass. North of Swell Lake. 
1 mm 
Fig- 104~ Local non~porphyritic part of the Porphyritic Microgranite. It 
consists of a xenomorphic mosaic of microcline~ plagioclase and 
quartz with minor biotite. South of Nash I.ake. Crossed nicols. 
~ 367 ~ 
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Fig. 105. The Monzonite. Note euhedral form of the plagioclase which is 
mantled by K~feldspar. Mlcrocline fomrs xenomorphic perthitic 
crystals. The dark aggregate is hornblende and minor biotite. 
South of Nash Lake. 
Fig. 106. Flat~lying net-veined diorite dyke, showing marginal flow-banded 
zone and central net-veined portion. Unlucky Head. 
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Fig. 107. Composite diorite-granodiorite body. Diorite has been intruded 
by adamellite. A xenolith of metasediment occurs above the pack-
sack. 2 km. north of Kitts Brook. 
a. 
b. 
c. 
d. 
e. 
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Fig. 108. Postulated mechanism of formation of the interbanded gneiss-
amphibolite transition zone in the Post Hill Slide. (a) original 
un,confC>~ble relatioship; (b) shear-.,planes carry sli(:es of gneiss 
into the volcanics; (c) new shear plane forms in axial zone and slices 
the early slices ; (d) the process repeats; (e) the final product is 
thinly interslice1 ~rnphibolite and gneiss .. 
"'"' 370 ........ 
Fig. 109. The Dl-Dz Nakit Slide forming contact between the Kitts Pillow Lava 
Formation and Banded Tuff Formation_ Amphibolite is streakily inter-
b.::mded with pink and grey calcareous psammite showing tight Fz folds, 
locally refolded by F3. West side of Inda Lake. 
Fig , 110. The "Anderson Splay" of the Nakit Slide. Banded hornblende schist on 
leftis in contact with intensely deformed banded tuffs on right. The 
contactis truncated by a chilled intrusive contact of the Long Island 
Gneiss 100m. to the northeast (Figs. 95 and 97). 1.5 km. northeast 
of Gear Lake. 
...., 3]1 n 
Fig. 111. D1-D2 shear zones disrupting banding in amphibolitic gneiss of the 
Hopedale Complex within 60 m. of the "Anderson Splay" of the Nakit 
Slide. 1.5 km. northeast of Gear Lake. 
Fig. 112. Coarse muscovite schist in the Witch Lake Slide zone. The schistosity 
is S3 that has transposed S2 during n3 rejuvenation of the slide. This is the only example of what could be called "slide facies" (Rast, 1958). 
Northeast of Watts Lake. Partly crossed nicols. 
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Fig. 113. D3 epidotic boudins in the Limestone Lake Slide. 3 kms. north of 
Kitts Pond. 
Fig. 114. Transposition of Hopedale Complex into streakily banded rock in con-
tact with hornblende schist in the Limestone Lake Slide. A post-Dz 
metadiabase dyke is visible in the top right corner; it is intensely 
foliated close to the slide. Shore, 3 kms. north of Kitts Pond. 
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Fig. 115. Thin section of splay of the Limestone Lake Slide showing silli-
manite (fibrolite; dark streaks) concentrated on micro-scale n3 
slide. Actinolite-biotite schist with a composite Sz-SJ fabric. 
Shore, north of Kitts Brook. 
1mm 
Fig, 116. Isoclinal F3 microfolds in tourmaline-rich bands showing Sz. Limestone 
Lake Slide; west of Limestone Lake. 
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Fig. 117. Quartz-feldspar-epidote mylonite in a splay of the Limestone Lake 
Slide cutting conglomerate at Kiwi Lake. The mylonitic fabric 
represents S3. Kiwi Lake; plane polarised light. 
Fig. 118. Intensely flattened Long Island Gneiss on the edge of the Watts Lake 
Slide. The dark lenticles represent flattened xenoliths; this out-
crop is 70 m. from the slide plane. South of Watts Lake. 
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Fig. 119. Boudinaged pegmatite bodies in the Metasedimentary Formation along the 
contact with the Post Hill Slide (dark outcrops on the shore are horn-
blende schist). The pegmatites show F3 folding of tight Fz folds and 
Dz boudins. Quartz~lenticle schist also characterises this contact. 
These features indicate dilational openings during formation of the 
Post Hill Slide. Looking east from helicopter. Shore west of Kitts 
Pond. 
Fig. 120. Dz pegmatite bou4ins and isoclinal Fz folds that have been refolded by 
F3 folds, producing Type III interference patterns. Tectonised Meta-
sedimentary Formation in the Witch Lake Slide. West side of nose of 
Watts Lake Fold. 
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Fig. 121. Isoclinal F2 folds in banded t uff adjacent to the Nakit Slide. The 
brown-weathering rock on the right (west) is a hornblende-diopside-
epidote-carbonate zone of the Nakit Slide containing uranium mineral-
isation; it forms part of the Nash Showing, West Extension. West of 
Nash Lake. Looking southwest. 
F~g. 122. Banded tuff adjacent to the Nakit Slide showing a late D2 slide that 
post~dates F2 isoclinal folds. The folds illustrated in Fig. 121 
occur on a steep face just beyond the hammer. 
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Fig. 123, Tight F3 folds in the Metasedimentary Formation. The attenuated 
aspect is caused partly by the shallow plunge (about 25° southwest). 
Shore, west of Kitts Pond. 
Fig. 124~ Tight F3 fold in interbanded gneiss and amphibolite of the Post Hill 
Slide. The left limb passes into a small-scale slide at the top of 
the photograph. A complex interference pattern is apparent indicating 
that an F2 structure has been refolded. Shore, west of Kitts Pond. 
~ 378 ~ 
Fig. 125t Intrafolial F3 folds in rusty weathering thin bedded psammite of the 
Metasedimentary Formation- Below the hammer a pod-shaped stack of 
the folds can be seen. Shore, north of Kitts Pond. 
F~g. 126 ~ntrafolial F3 folds in interbanded psammite and calcareous psammite 
of the Banded Tuff Formation, adjacent to the Limestone Lake Slide. 
s3 is parallel to bedding outside the pod of folds; note how the 
axial planes of the folds are sigmoidal in cross-section, curving into 
S at the margins of the pod. West side of Limestone Lake. 
- 379 ,..., 
trace of s3 
folded tectonite 
fabric ( s2.) 
c. 30 ems. 
Fig. 127. Diagram summarising relationships seen in the F3 intrafolial folds. 
Their origin is obscure; it is thought that buckle-folds formed ini-
tially and were then -rotated out of the field of shortening, causing 
them to unfold. However,inhamogeneities in the initial buckling may 
have caused some sectors of buckle-folded beds to remain in the field 
of shortening, allowing the folds in these sectors to tighten up 
(see Flinn, 1962). 
massive gabbro 
margin 
looking south I m. 
FLg~ 1284 ·Field sketch of gabbro dykes truncating s2 and occupying the axial 
planes o'f ·F 3 folds in S2. The gabbro dykes are marginally foliated. Post Hili Amphibolite. West of Witch Lake. 
gabbro dykes occupying 
tensional 
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Orientation of 
/'shear plane 
I 
I 
mega-boudin 'I 
a. 
c. 
b. 
Fig. 129. Postulated origin o£ the Post Hill Fold. (a) Gabbro dyke swarm 
intrudes tens~on gashes formed under influence of a shear couple. 
(b) Shear beit with related S3 develops and folding commences. 
(c) Migmatitic Quartz Monzonite intrudes along shear belt. (d) 
Continued developement w5th formation of S and marginal mylonitisation 
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Fig. 130. Intense S4 developed as a fine transpositional laminar fabric, cutting 
an F3 fold at a shallow angle. The cross-cutting relationship is 
difficult to see due to the late Fs monoclinal warp. 
Fig. 131- A tourmaline-bearing pegmatite dyke that truncates tight F3 folds. 
The boudins are of D4 age. A late kink-style Ss cleavage is axial 
planar to monoclinal warps and kink-folds. Metasedimentary Formation; 
west of Kitts Pond. 
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Shield. After Jackson and Taylor (1972). 
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Fig. 136. Texture of the undeformed pillows in the Kitts Pillow Lava Formation. 
The fabric is isotTopic, consisting dominantly of felted tremolite-
actinolite. The pale areas represent recrystallised plagioclase 
(glomer-phenocrysts ?). Southeast of Kiwi Lake. Plane polarised light. 
Fig. 137. Relict clastic texture preserved in impure psammite. Metasedimentary 
Formation; west of Fiace Lake. Plane polarised light. 
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Fig. 138. Relict clastic texture with authigenic overgrowths on quartz grains 
outlined in places by minute inclusions of biotite. Banded Tuff 
Formation; south of Kiwi Lake. Plane polarised light. 
1mm 
Fig. 139. Subidiomorphic grains of diopside forming a green lamination in 
banded tuff. The weak dimensional orientation is S3. Banded Tuff 
Formation; south of Inda Lake. 
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0·5mm 
Fig. 140. Myrmekite-like intergrowth on a hornblende-biotite grain boundary 
at the edge of the biotitic selvage of an amphibolite raft. Part 
of the biotitic selvage occupies the lower half of the photo. 
Unlucky Head Migmatite; at Unlucky Head. Plane polarised light. 
0·5mm 
Fig. 141. Graphic intergrowth of biotite and quartz in the biotitic selvage 
of an amphibolite raft. The quartz blebs are in optical continuity 
with one another. Unlucky Head Migmatite; at Unlucky Head. Plane 
polarised light. 
Fig. 142. Flattened quartz phenocryst in quartz porphyry. The phenocryst has 
recrystallised to an MP3 polygonal mosaic~ From an s3 - schist zone, 
northeast of Kidney Pond. Crossed nicols. 
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